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1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right to the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid pubiic domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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TO SERVE OUR READERS 


FORESTRY AND IRRIGATION has started a real estate department, 
the services of which are offered to all readers of this magazine. 
It will endeavor, through judicious advertising and correspondence, 
to buy and sell property of every kind. In other words, this depart- 
ment will act as an agent in any transactions our readers may have 
involving realestate. For this service there will be no charge unless 
a sale is concluded, when the usual commission will be expected. 























TO THE BUYER 


WE list properties of all kinds— Farms, Timber and Mineral Lands, Country 
Estates, Game Preserves, Country Seats, etc. 
FURNI SH us with an idea of what you want, how much you wish to pay, 
and the manner in which you wish to make the payments ; it 
is likely that we will have what you are looking for. 
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our main object being to satisfy buyer and seller with 











our services. 








TO THE SELLER 


Ww make no charge until your property is disposed of. When the transaction 
is accomplished we expect only a small brokerage fee—and that only when 
we have been instrumental in making the sale. 
ADVERTISE elsewhere if you wish—we do not require exclusive con- 
trol of that feature—but we will furnish advertising and 
correspondence without trouble or expense to you. 
YOUR part is simply to tell us what you have for sale and the ‘‘ rock bottom ”’ 
price which you wish to obtain. We do the rest, and believe we can 
do it with satisfaction to you. 
PROPERTY for sale needs, for the most part, only the intelligent pre- 
sentation of its salient points to the prospective buyer 
We can find that buyer through the interests we touch by means of this magazine. 








FREE is the keynote of this offer. We have no ‘‘ money back if not satisfied ”’ 
clause, because we do not charge for listing or advertising property. 
Our aim is simply to bring buyer and seller together to mutual advantage. 














To all interested we would say that it costs no more than the 
postage from your end to make known your wants —either to ac- 
quire or dispose of property. Address 
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Vou. IX. 


NEWS AND NOTES. 


Many persons have be- 
come imbued with the 
idea that a number of 
amendments must be made in the irri- 
gation legislation of the various states 
and territories in order to obtain the 
benefits of the Reclamation Service of 
the Federal Government. As a result, 
the convening of most of the legislatures 
in the arid and semi-arid regions has 
given opportunity for the introduction 
of a large amount of proposed irrigation 
legislation. Unfortunately, most of this 
matter has been very hastily prepared, 
so that if enacted in its original form it 
would simply add to the difficulties of 
the situation. Most of these bills will 
be amended, however; but as the sessions 
of the legislatures are short, and all 
legislation is necessarily hurried, it is 
doubtful if they will be greatly im- 
proved by any changes that may be 
made. 

There will no doubt be some beneficial 
legislation on this subject, but there is 
great danger that whatever is done will 
require change after an experience of 
two years with it. It is, therefore, likely 
that much of the legislation which may 
be passed will not meet the situation 
and in fact make the amendments that 
may be found necessary after careful 
consideration of the relations between 
the state and the government in con- 
nection with the reclamation work, 
more difficult than if no such amend- 
ment had been made. 

Undoubtedly, the better plan in all 
cases would have been the appointment 
of a commission of men thoroughly 
familiar with irrigation both from the 
legal and practical side, to give the 
questions thorough consideration and 
to report at the next meeting of the 


State Irriga- 
tion Laws. 


legislatures, which, in most cases, will 


be two years hence. During that time 
this commission could give the differing 
conditions in various parts of their 
states careful consideration, and could 
also have the benefit of definite conclu- 
sions that may be reached by the men 
charged with the supervision of the 
work of the Reclamation Service. As 
a result of such a policy, the legisla- 
tures would each have presented to 
them, two years hence, a well-digested 
statute thoroughly designed to meet the 
conditions as found after careful study 
and practical experience in the relations 
between the state and the Federal Gov- 
ernment. 

In the next two years, it is not likely 
that any serious complications would 
arise between the states and the gov- 
ernment on account of the provisions 
of the state statutes. 

The following statement shows the 
matters which have been under con- 
sideration in the various states and 
territories so far as we have been in- 
formed : 

California.—A complete code of irri- 
gation laws has been under considera- 
tion. It is extremely voluminous and 
is in strong contrast with the very brief 
laws which have heretofore been in 
effect upon the subject of irrigation and 
water rights. There has been a heated 
controversy as to its merits. On the 
one hand it is claimed that the law will 
entirely unsettle the status of water 
rights which have been adjudicated at 
great cost. On the other hand, it is 
claimed that the new code will admit of 
the settlement of controversies in every 
part of the state which, it is claimed, 
have interfered seriously with the de- 
velopment of the industries of the state. 
From present advices it seems probable 
that it will not be passed. 
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Colorado.—There has been before the 
legislature a bill intended to authorize 
the State Canal Commission (which has 
had charge of the development of the 
project for carrying the water of the 
Gunnison River by means of a canal or 
tunnel into the valley of the Uncom- 
pahgre River) to turn over its material 
and everything relating to the project to 
the Reclamation Service of the Federal 
Government. There has also been some 
legislation under consideration for the 
amendment of the district irrigation law. 

Idaho.— A rather comprehensive 
amendment of the state irrigation law 
has been passed. 

Montana.—A complete code has been 
proposed for the government of the 
water-right question. 

Nevada.—A bill for the establish- 
ment of the office of State Engineer and 
for general cooperation of the state au- 
thorities with the Reclamation Service 
has been passed. 

New Mexico.—A complete code of 
water-right laws was placed before the 
legislature. 

Oregon.—A comprehensive amend- 
ment was proposed to the state law gov- 
erning proceedings under the Carey act. 

Washington.—A general water-right 
law was proposed and taken under con- 
sideration. 

Utah.—A general codification of water 
right laws is under consideration. 
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Wellesley is the first 
woman’s college in the 
country to introduce a 
course in forestry. The course is not 
designed to prepare women for the pro- 
fession of forestry, but to acquaint them 
with the nature of forest problems in the 
United States. The benefit of the course 
is proved by the fact that the graduates 
who took this course in college are now 
in every case doing something to awaken 
interest in forestry and to bring about a 
clearer knowledge of its practical char- 
acter. Dr. Grace E. Cooley, who has 
charge of the work, has already an es- 
tablished reputation asa botanist. She 
has recently made a special study of for- 
estry with particular reference to such 
phases as may be useful to a woman. 


Forestry at 
Wellesley. 


FORESTRY AND IRRIGATION 


March 


An outline of the course is given 
below. 

Course in Trees and Forestry.—Two 
consecutive hours of recitation three 
times a week for a year. 

Prerequisite, one year’s work in bot- 
any. 

Method—Field work throughout the 
year; lectures; microscopic work on 
anatomy of woods. 

Outline of Course.—Study of trees with 
special reference to silvicultural charac- 
teristics, range, etc.; forest flora of the 
Merriam life zones; factors of forest pro- 
duction and distribution; value of stand- 
ing forests in general; value of American 
forests and forest reserves; danger to 
forests, with field work on different 
phases of the subject; anatomy and 
physiology of woody plants; value of 
American woods; the timber industry; 
national and state forest policy; the 
great forests of the world; forest policy 
abroad; silvicultural work in reproduc- 
tion of forests, tree planting, and seed 
sowing. : 

The facilities afforded by the extensive 
grounds of Wellesley College for the 
study of trees are greatly increased by 
the nearness of the Hunnewell estate, 
the Arnold arboretum, the Boston park 
system, as well as by good typical Cedar 
swamps, Oak barrens, and well-grown 
deciduous forests in the vicinity. 


ad 


Orchardists in the Santa 
Clara Valley, atthe head 
of San Francisco Bay, 
near San José, California, have hereto- 
fore made but scant use of the flood- 
waters of the winter rains, which would 
carry soil from the mountain sides with 
much waste of water and rich earth and 
a consequent choking of the commercial 
channels at Alviso, the bay outlet forSan 
José, and surrounding country. Last 
summer dams were built across the Los 
Gatos and Guadalupi streams, in the 
foothills of the Santa Cruz Mountains, 
and, in spite of the heavy rains of this 
season, little or no water from these 
creeks has yet passed intothe bay. All 
of the water, which would otherwise 
have been wasted, with the sediment 
carried down from the hillsides, has been 


Saving the 
Water. 
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deposited in the orchards on the west 
side of the valley. 

There have been few contentions 
among the orchardists as to whom the 
water belonged, and, in the main, the 
differences have been settled by arbitra- 
tion. The product of the orchards will 
be greatly increased. 


a 


Lumber The fourteenth annual 
Dealers En- meeting ofthe Michigan 
dorse Forestry. Retail Lumber Dealers’ 

Association, held at De- 
troit, Mich., February 3 and 4, devoted 
considerable attention to forestry, ques- 
tions of forest work and management 
playing an important part in the pro- 
ceedings. Charles W. Garfield, chair- 
man of the Forestry Commission of Mich- 
igan, addressed the delegates, calling 
attention to the rapid diminution of tim- 
ber supplies and pointing out the neces- 
sity of conservation. He pointed out 
that in Michigan there are large areas 
belonging to the state which are now 
unfit for agriculture and are a source of 
expense to the state. These areas, he 
said, could and should be planted to for- 
est and they would then become a source 
of income, and the forest growth would 
make the adjoining land better fitted for 
agriculture. R. T. Fisher, of the Bu- 
reau of Forestry, U. S. Department of 
Agriculture, gave a talk on reforestation 
and the methods of treatment for stands 
of timber. He made graphic diagrams 
illustrating the measures used to get 
best results from a given area and kind 
of forest. 

Edwin A. Wildey, another member of 
the Forestry Commission of Michigan, 
spoke of the connection between forests 
and the watersheds, making it plain that 
the even and constant flow of streams 
depended on trees at their headwaters 
and along their courses, and that the 
_ indiscriminate destruction of the woods 
would seriously impair the volume and 
value of water power, which is of great 
importance to the material interests of 
the state. 

At the close of the meeting the follow- 
ing resolution was adopted: 

Whereas the Michigan Retail Lumber 
Dealers’ Association assembled in annual 
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convention from year to year is more and 
more deeply impressed with the fact that 
our timber areas which give us our raw 
material are being rapidly depleted, and 
no attempt is being made either to hus- 
band our resources or replace by any 
method the rapidly diminishing forests, 
we appreciate the difficulties attending 
any attempt to interest private capital in 
growing forests because of the long-de- 
ferred dividends arising from such in- 
vestments; we see greater promise in 
awakening activity on the part of the 
state in this tremendously important 
enterprise: Therefore be it 

Resolved, That we extend to the Mich- 
igan Forestry Commission our cordial 
and active assistance in its worthy en- 
deavor to secure the necessary legislation 
which has for its object the development 
of a rational and effective system of for- 
estry on the vast areas of lands belonging 
to the state which are not adapted to 
successful agriculture, and pledge the 
commission that we will bring to bear 
all the influence we can control to im- 
press our representatives at Lansing with 
the importance of this matter and the 
necessity of immediate action. 


xd 


Forestry Among the new and 
at the practical courses now 
University of being given at the Uni- 
Michigan. versity of Michigan is. 


that of forestry. The 
course is technical in character, and 
open only to graduate students. It 
properly requires six years, including 
the four years undergraduate work, al- 
though it may be possible to complete 
it in five. ‘Thus far, some twenty-three 
students have decided to take up the 
work. Arrangements for a laboratory 
are being made in West Hall. Mate- 
rial for the practical study of the scien- 
tific and commercial sides of forestry is. 
being gathered, and will be grown in 
the university’s new botanical gardens. 
The H. M. Loud Sons Company has. 
kindly extended the privileges of its. 
lumber camps about Oscoda, Mich., 
and permanent arrangements for field 
work will soon be made. Charles A. 
Davis, instructor in forestry, has beem 
working all summer in and about the 
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A STEAM SKIDDER IN USE BY THE SAWYER 


state, studying especially the local con- 
ditions. ‘Thus far, an oak tree, new to 
Michigan and not previously listed, has 
been discovered. Two courses of in- 
struction are being given this year. 
One is asynoptical review of the science 
and the other is a course treating of the 
laws controlling the development of 
trees and forests and their application 
in methods of improving, treating, and 
reproducing forest crops. Other courses 
that have been planned are: A study of 
trees and shrubs, their identification, 
structure, development, relationship, 
distribution, and uses ; forest mensura- 
tion. 


x 
New The Union Rice and Ir- 
Irrigation rigation Company, with 
Company. an authorized capital of 


$6,000,000, has been in- 
corporated at Trenton, N.J. Thecapi- 
tal stock is divided into shares of $5 
each, and the list of its incorporators 
includes seventy-five persons, nearly all 
of whom reside in New Orleans, Baton 





& AUSTIN LUMBER CO., PINE BLUFF, ARK. 


Rouge, and other Louisiana cities and 
towns. The objects of the company are 
numerous and include growing and deal- 
ing in rice, oats, grain of all kinds, and 
the manufacturing of the grains into 
various staples ; also the construction 
and operation of irrigation plants. 
ad 

In connection with the 
present interests in the 
development of irriga- 
tion in the West, the following facts 
noted from a paper recently issued by 
the United States Geological Survey on 
the ‘‘ Development and Application of 
Water Near San Bernardino, Colton, and 
Riverside, California,’’ by J. B. Lip- 


Irrigation 
Returns, 


pincott, resident hydrographer for the | 


State of California, will be of interest 
as showing what may be done by means 
of irrigation and also the limits of its 
possibilities. 

In the eleven years prior to 1898 there 
were shipped from Riverside nearly 
7,000,000 boxes of oranges, which at 
fair figures means an average income of 
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$1,000,000 a year. With the present 
condition of the orchards an income 
twice as large may be expected. Dur- 
ing the season 1897—’98 4,000 car-loads 
of citrus fruits were shipped from River- 
side, while in 1899 the annual yield was 
said to be one-third of the entire output 
of thestate. Previous to the application 
of water this section was a poor sheep 
pasture, worth hardly 75 cents an acre. 

With regard to individual profits, a 
man should average 10 per cent on his 
investment at the end of fifteen years ; 
but if the conditions are modified by a 
lack of water supply, destructive frosts, 
or low grade of trees, the profits may 
be much reduced. It costs in the neigh- 
borhood of $900 an acre to get a citrus 
orchard in bearing condition, including 
land, water, and interest on the invest- 
ment. Under favorable conditions a 
ten-year-old orchard should produce 
$200 gross and $100 net peracre. When 
all conditions are satisfactory it takes 
five or more years of hard, patient, and 


intelligent work to place an orchard on 
a paying basis; so it will readily be 
seen that it is not a poor man’s business, 
but is subject to the stern laws of the 
survival of the fittest, as are other lines 
of enterprise. When, however, success 
comes, life in this region is ideal—a 
country life in a pleasant land among 
golden fruit and cultivated neighbors, 
with most of the conveniences of the 
city. 


wo» 
Children The school children of 
Protest. Berkeley, California, the 


seat of the State Uni- 
versity, recently sent a letter to the 
President protesting against the indis- 
criminate destruction of young timber 
by the lumber companies of California. 
The letter was referred by the President 
to the Department of the Interior. It 
is in the form of a petition headed by 
Alexis Labourdette and signed by more 
than 300 children, who have evidently 





CONNECTION BETWEEN 


TUNNEL AND FLUME OF SANTA ANA CANAL, CALIFORNIA. 
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been inspired by a proper appreciation 
of the forest growth of the mountains 
of the state, so important to its irrigation 
and other interests. 


ad 


The United States Sen- 
ate has already passed 
the Perkins bill for the 
protection of wild animals, birds, and 
fish in the forest reserves. The bill au- 
thorizes the President to set aside areas 
in the forest reserves as breeding places 
for game, and prohibits hunting, trap- 
ping, and fishing within these areas. 

That such a measure is needed was 
pointed out in the January issue of For- 
ESTRY AND IRRIGATION, in speaking of 
the newly consolidated Teton-Yellow- 
stone-Absaroka Reserves, where the 
‘‘ work on these reserves is almost en- 
tirely patrol work, the protection of 
game receiving particular attention. 
Being a wild section of country,in which 
large numbers of elk and deer (also some 
moose, coming from the National Park) 
find a winter range, this district has for 
years been a favorite haunt of poach- 
ers, elk-tooth hunters, etc. , and the pro- 
tection at last accorded these animals by 
a proper enforcement of laws is a timely 
improvement.’’ 

But more than a mere enforcement of 
game laws is needed, and some measure 
should be taken to offset conditions re- 
ported from these reserves under date of 
February 17. At that time 10,000 elk 
were starving. Snow seven feet deep 
covered their feeding ground and tem- 
peratures as low as forty below zero 
added to their sufferings. News of the 
critical condition of the elk herds 
reached Superintendent A. A. Ander- 
son, who was in New York, and he at 
once ordered that a temporary supply of 
wild hay, at his own expense, be dis- 
tributed as soon as possible at con- 
venient points by the force of thirty 
rangers. 


Game on For- 
est Reserves. 


ad 


To Study Des- Frederick V. Coville, 
chief of the Division of 
Botany, U. S. Depart- 
ment of Agriculture, and Dr. D. T. 
MacDougal, assistant director of the 
New York Botanical Garden, have re- 


ert Growths. 
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cently left Washington for a general 
survey of the arid regions lying between 
the Pecos River, Texas, and the Pa- 
cific Ocean, souchern California. The 
survey is for the purpose of fixing 
upon a site for the newly projected des- 
ert botanical laboratory which is to be 
established by the Carnegie Institution 
in order to carry on special researches 
into the life-history and physiology of 
desert plants. The Carnegie’ Institu- 
tion has appropriated $8,000 for the 
first year’s expenses. Mr. Coville and 
Dr. MacDougal have been appointed as 
an advisory board, having practically 
entire charge of the whole matter. It 
was announced recently by Dr. Mac- 
Dougal that Dr. W. A. Cannon, assist- 
ant in the laboratories of the New York 
Botanical Garden, had been appointed, 
upon the nomination of the advisory 
board, resident investigator in charge of 
the desert laboratory. Dr. Cannon will 
enter upon his new duties as soon as the 
laboratory is built and equipped. It is 
expected that it will be in working order 
by September 1 next. 

The trip of the advisory board, which 
is considered an errand of much impor- 
tance, will probably occupy about six 
weeks. Both members of the board 
have made extensive explorations in 
these arid regions within the last ten 
years, and this expedition is made espe- 
cially to visit areas which they have not 
examined before. Mr. Coville is well 
known for his work in the famous Death 
Valley region of California in connec- 
tion with the government expedition to 
that place in 1891. He and Dr. Mac- 
Dougal expect to visit Death Valley in 
the course of this trip. 


5 ad 


Toronto University, the 
State university of the 
Province of Ontario, is 
realizing the importance 
of the subject of forestry. President 
Loudon has pointed out that the Crown 
forests of Canada exceed those of the 
United States and Russia put together. 
The Senate of the University has pro- 
vided a curriculum for a course in for- 
estry, and at its last meeting the Alumni 
Association, believing that the scientific 


Toronto Uni- 
versity and 
Forestry. 
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study of the subject was of the utmost 
importance to the prosperity of the 
province, passed a resolution which 
was sent to the Premier and the Minister 
of Education, and which urged that 
the government give effect to the state 
provision authorizing a School of For- 
estry at the earliest possible date. 


»* 


A Lesson Experts from the De- 
from partment of Agriculture 
Algeria. recently visited Biskra, 


Algeria, on the north- 
ern border of the Sahara Desert, in order 
to investigate the possibilities of Date 
Palm culture in the United States, to 
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in the rainy season frosts are known 
and it is cold and disagreeable. Wood 
for fuel ‘‘is scarce and high-priced. 
The limbs of trees are cut carefully and 
twigs, leaves, and branches sedulously 
preserved.’’ 


ad 


Pressed Asbes- Charles T. Yerkes, who 

tos Instead of has recently returned 

ood. from London, where he 

is installing four under- 

ground tube railways, tells of the 

methods he will employ in making the 

system fireproof. Apropos of this and 

of the many suggested substitutes for 
wood, he says: 





MEASURING SPRUCE LOGS IN THE ADIRONDACKS, 


make soil analyses, to study irrigation 
methods and alkali-resistant growths. 
Now amember of the American Forestry 
Association, writing from Biskra, points 
a moral for the necessity of avoiding 
waste in American forest harvesting, in 
telling of the ‘‘ immense efforts and ex- 
pense to preserve the Palm trees and 
a few Acacias. There are said to be 
200,000 Palms in this oasis, and they 
appear to be very flourishing, but the 
growth is wholly due to irrigation.’’ 
In the hot months the thermometer 
records 127° Fahrenheit at Biskra, but 


‘*T believe that no underground rail- 
way should be run without fireproof 
ears. All of our rolling stock will be 
absolutely fireproof. The cars will be 
constructed of steel, pressed asbestos, 
and fireproofed wood, but as little wood 
as possible. The pressed asbestos will 
very closely resemble wood. It may be 
treated like wood, so that one may have 
asbestos oak, mahogany, ebony, or what 
not. The ties will be non-inflammable. 
I do not intend to have any holocausts 
on our roads. ‘The tubes will all be of 
wrought iron.”’ 
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Vallombrosa A news dispatch via 
Forest Fire. Florence and London 

tells of a destructive fire 
in the forest of Vallombrosa, Italy. 
This forest is world-famed not as the 
seat of the Royal Italian Forestry Insti- 
tute, but from an oft-quoted line of Mil- 
ton, ‘‘ as thick as autumnal leaves that 
strew the brooks in Vallombrosa.’’ 
This statement has caused much critical 
comment among poetasters, as the trees 
are mainly Silver Fir and Spruce, which 
have not a deciduous autumnal fall. A 
fire here so serious as to destroy the 
Villa Medici, as reported, is a severe 
blow to Italy, whose denuded mountain 
tops are a source of poverty. The im- 
pairment of such a fine example as this 
forest, planted in medizeval ages by the 
Benedictine monks, is greatly to be re- 
gretted. 

x 


Popularity of New uses are being found 
Redwood. for California Redwood, 

which is more and more 
proving itself a remarkably useful tree. 
The Niagara Falls Power Company re- 
cently decided to employ it as a sheath- 
ing for its tunnels, thus displacing the 
steel sheathing at presentin use. Rust 
and the grit contained in the muddy 
water passing through these tunnels are 
playing havoc with the steel casing, 
grinding it away rapidly. It has been 
discovered by experiment that Redwood 
is of more permanent value in the tun- 
nels, as it is soon covered with slime 
which protects it from the wearing 
action of the muddy water. On the 
strength of this discovery an order for 
3,000,000 feet of Redwood” lumber has 
been given by an agent of the Niagara 
Company in San Francisco. 

Redwood has been found useful in 
the construction of the big pipes used 
for the conveyance of water to many of 
the electric power-houses in thenorthern 
part of California, and in the construc- 
tion of siphons for irrigation waters. 
These pipes are built up and banded. 
They cost no more than metal pipes, are 
more durable, and are moreeasily carried 
around the sharp curves sometimes 
followed by these great water lines. 
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Redwood will outlive other woods when 
kept constantly moist. While it is not 
non-combustible, which quality some 
enthusiasts have erroneously ascribed 
to it, it burns much more slowly than 
other timbers used for building pur- 
poses, as it contains no highly inflam- 
mable oil or resin. The discarded 
stumps of Redwoods felled for their 
lumber many years since have lately 
come into favor for the manufacture of 
furniture and the interior decorations 
of buildings, the curled grain and burls. 
making beautiful figures, and the wood 
itself taking on a fine polish. Just at 
present California Redwood is coming 
into increasing demand in the eastern 
states, because of the variety of uses 
to which it can be profitably put. 


wm 
A Great Contracts have just been 
Canal for awarded at Salt Lake 
Idaho. City, Utah, for the con- 


struction of two-thirds 
of the 61-mile irrigation canal of the 
Twin Falls Land and Water Company 
of Idaho. When completed this canal 
should irrigate 270,000 acres of land, 
now of little value, in the Snake River 
Valley. In connection with the pro- 
ject it is proposed to construct a dam 
goo feet long and 60 feet high across. 
the Snake River at Twin Falls, which 
backs the river up about three miles. It 
is stated that work will be under way 
within a month, and an attempt will be 
made to have some irrigation in connec- 
tion with the enterprise in operation for 
the beginning of the growing season of 
1904. ‘The amount involved in the en- 
terprise will approximate $1,000,000. 

ed 

A Pinetree recently fell- 
edin Ontonagon county, 
Michigan, on the upper 
peninsula, excels in size any cut there 
in a number of years. It was seven 
feet in diameter at the butt, sound clear 
through, and over 150 feet tall. Seven 
sixteen-foot logs have been cut from it, 
the small end of the last log measuring 
twenty-six inches in diameter. The 
tree scales about 11,000 feet and is 
worth about $150. 


A Giant Pine 
Tree. 
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HON. PARIS GIBSON. 


R. GIBSON, as one of the Senators from Montana, has taken an active and prominent 

M part in all matters pertaining to the public lands; and has been especially interested 

in the attempts made to preserve these for the use of settlers, He has seen in his 

own state the rapid diminution of the public land, and the steady acquisition of this by corpo- 

rations engaged in the sheep and cattle business, and has noted with alarm the tendency to 

shut out settlers and convert the land which might be utilized for homes into vast estates owned 
by non-residents. 

Senator Gibson is a native of Maine, and graduate of Bowdoin College. He was a member 
of the Maine Legislature in 1854, and went from there to Minnesota, where he built the first 
flour mill in Minneapolis. With the settlement of that country he continued westward into 
Montana, settling in Fort Benton in 1879. In 1882 his attention was attracted to the wonderful 
falls on the Missouri River, and he at once took steps to found the city of Great Falls, being 
known as the father of that prosperous municipality. He has watched the growth and develop- 
ment of mining, stock-raising, and other industries in Montana, and has become thoroughly 
imbued with the belief that the permanent prosperity of the state rests on the increase of 
homes rather than in the number of cattle, or pounds of precious metal taken away. 








FORESTRY FOR SOUTHERN NEW ENGLAND 
WOODLOTS. 


BY 


R. T. FISHER, 


BUREAU OF FORESTRY. 


HE sort of forestry which is ap- 
plicable to southern New Eng- 
land is governed, first of all, by the 
character and condition of the forest. 
Taking the region as a whole, it is cov- 
ered with an immature growth of mixed 
hardwoods, in which, as in eastern and 
western Massachusetts, respectively, 
there is some White Pine and Spruce. 
Few stands are more than 60 years old, 
and fully 75 per cent are of sprout 
origin, having come up after the clear 
cuttings which have hitherto prevailed. 
In these cuttings stumps were com- 
monly left high and ragged, and fire 
frequently followed the choppers. The 
succeeding growth, developing without 
care and often subject to further visita- 
tions from fire, became much inferior 
to the previous generation. Compara- 
tively worthless species, like Gray Birch, 
Poplar, and Pine Cherry, took posses- 
sion of much ground before occupied 
by more valuable trees. The growing 
sprouts were so thick that they forced 
each other to become crooked, and their 
attachment to a high and decaying 
stump often infected them with a fun- 
gous disease. As they grew on, un- 
thinned, the dying and suppressed in- 
dividuals choked the forest, so that not 
only the growth, but the reproduction, 
was retarded. 

Similar evils are to be found in the 
few older stands from which scattering 
trees or patches of trees have from time 
to time been cut out. More often than 
not it was the thriftiest trees and the 
best species that were cut, when poorer 
specimens would have served equally 
well, and, as no pains were taken to 
spare seedling growth already on the 
ground, the number of poor individuals 
and less valuable species has been stead- 


ily increasing without any compensating 
quickening of the reproduction. Thus, 
broadly speaking, these forests are in 
need either of improvement cuttings, 
which shall stimulate their growth and 
encourage the more valuable trees, or of 
reproduction cuttings, which shall start 
a much needed crop of seedlings. 

To meet these needs, and to enable 
forest-owners to meet them in some de- 
gree unaided, has been the aim of recent 
field-work on the part of the Bureau of 
Forestry. In response to applications 
for assistance, some twenty-five tracts 
in the region specified were visited and 
examined, and a scheme of treatment 
was advised for each. This scheme or 
working plan, simply stated, consisted 
in just as many of the needed silvicul- 
tural measures as were worth while to 
the owner; hence the degree of treat- 
ment possible depended very largely on 
the general purpose for which the forest 
was held and its situation with regard 
to market, labor, and transportation. 
An absentee owner, whose woodlot is 
merely an uncertain asset, too remote 
to be looked after in person, could obvi- 
ously do little more than sell it on the 
stump to a local buyer and allow it to be 
cut as the buyer wished. On the other 
hand, a water company, whose forest 
land is chiefly useful to protect the 
slopes draining into its reservoirs, can- 
not afford to leave it neglected, and in 
such a case careful management, even 
if it merely pays for itself, is a necessary 
undertaking. For farmers, and other 
owners whocount upon using or selling 
a certain amount of wood from their 
woodland, forestry is equally important 
and often more immediately profitable. 
The cost of proper harvesting for resi- 
dent owners is but little greater than 
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that of ordinary methods, and the im- 
provement in the productiveness and 
value of the land much more than makes 
up for the slight sacrifice of profit. Ex- 
perience has shown that in most cases 
where it will pay to cut at all, it will 
pay to cut scientifically. This is forthe 
first operation. In the long run the 
conservative treatment is certainly the 
more paying. 

The points essential to forestry are 
that the forest as a forest (either for 
the production of wood or the ornament 
and protection of the ground) should 
have a permanent value to its owner, 
and that some sort of intelligent super- 
vision should be possible. In a region 
like New England, where there is nearly 
everywhere a demand for firewood and 
small timber, the difficulty is not to dis- 
pose of the product, but to make sute 
that it is properly taken out. The ne- 
cessity of selecting some trees and leav- 
, ing others appears to the average chop- 
per foolish and troublesome, and long 
habit has caused him to consider the 
seedling and sapling growth, which is 
the nucleus of succeeding generations, 
merely ‘‘ brush,’’ and to clear it out as 
such, partly to make chopping easier 
and partly because it is the custom. 
That these short-sighted methods are 
not necessary for profitable cutting has 
been abundantly proved on a number of 
well-managed woodlots. On one large 
tract where extensive thinnings are be- 
ing made according to a scheme advised 
by the Bureau of Forestry, the chopping 
is costing no more than it did when the 
wood was cut without method. The 
only additional elements of cost are the 
marking of trees to be cut, the neces- 
sary supervision, and the fact that it 
takes more area than before to yield a 
cord of wood. On smaller tracts, when 
the owner himself shares or superintends 
the woods work, these elements are re- 
duced to practically nothing. Practice 
and the ability to tell one tree from 
another, and seedlings from ‘‘ brush,’’ 
make discriminating cutting far easier 
than the inexperienced seem to think. 
What is chiefly required for the success 
of forestry in these accessible hardwood 
forests is knowledge of the results to be 
desired and the ways of bringing them 
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about. In other words, either the man 
who does the work or the man who su- 
perintends it should know the trees and 
the general principles of improvement 
and reproduction cuttings. 

This knowledge the Bureau of For- 
estry intends to furnish to the woodlot 
owner in a forthcoming bulletin, which 
is to embody in simple, untechnical 
form the important rules and consider- 
ations for the treatment of woodlands. 
The material, which has been gathered 
and worked up in collaboration with 
Professor H. S. Graves, Director of the 
Yale Forest School, describes cuttings 
already successfully applied to actual 
stands in New England, and its chief 
usefulness lies in the graphic description 
of thirty special cases taken from vari- 
ous localities, so as to represent typical 
forest conditions throughout the region. 
In each of these cases the stand was 
sketched in the woods as it would be 
seen from the edge of a slashing. The 
trees were drawn only in outline, but 
the shapes of the crowns and their rel- 
ative positions, as well as the relations 
of the stems, were all diagrammatically 
shown. The name of each species was 
printed on the crown, and any serious 
defect, such as a dead top, the girdling 
of borers, or unsoundness, was conven- 
tionally represented. In the finished 
diagrams there will thus be depicted a 
sample strip of each sort of stand, 
roughly reproducing the actual problem 
on the ground. The diagrams are clas- 
sified according to the sort of cuttings 
they are to illustrate, whether for re- 
production or improvement, and the 
trees which require to be cut in each 
are marked with a heavy line. The 
reasons why these trees are cut and the 
results to follow are briefly explained 
in a subjoined paragraph. In this way 
it is hoped to make clear, with practi- 
cally no technical discussion, how the 
main principles are applied in practice. 
The question whether or not any given 
measure would pay for itself could, of 
course, only be treated in general, since 
the situation varied greatly from place 
to place. In most cases an owner could 
decide this for himself. The main pur- 
pose of the bulletin is to show how the 
woods are to be cut. 











SUGAR IRRIGATION IN HAWAITI. 


PROBABLY THE MOST EXPENSIVE SYSTEM 
IN EXISTENCE, BUT THE COST IS JUSTI- 
FIED BY THE INCREASED PRODUCTIVITY. 


| any consideration of irrigation in 

Hawaii the unique local conditions 
must be understood thoroughly before 
the methods in use seem to be justified. 
On these islands the usual methods of 
dam and ditch are not, in favor for the 
greater part of the irrigated areas, 
pumps taking their place and perform- 
ing most of the work done in producing 
the phenomenal yields of sugar cane. 

The physiographic contours and the 
geologic formations of the islands re- 
quire special treatment from the stand- 
point of the irrigator. The islands 
are of volcanic origin, with high moun- 
tain peaks, formed by successive erup- 
tions, the more recent flows of lava 
overlapping the older ones in the form 
of irregular benches, accompanied by 
fissures which extend to practically un- 
known depths. The surface slopes, ex- 
cept near the sea-level, are abrupt, and 
the many fissures and folds form effect- 
ual checks to long transmissions of 
water except by expensive flumes and 
pipe lines. Moreover, these fissures and 
crevices prevent the collection of water 
and divert streams to underground 
courses through which they find their 
way tothe sea. The mountain ranges 
divide the islands into northeast and 
southwest slopes, irregular and abrupt, 
but terminating near the sea in table- 
lands and plateaus capable of a high 
degree of cultivation. 

The climatic conditions of these two 
slopes differ greatly. The prevailing 
moisture-laden trade-winds from the 
northeast cause a heavy precipitation 
as they strike the windward slopes of 
the mountains, the annual rainfall in 
some instances amounting to 250 inches. 
This causes an abundance of fresh water, 
which, however, adds to the roughness 
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of the slopes and plateaus by washing 
out great gullies and ravines ; these do 
not end in large streams which flow to 
the sea, as the water sinks through 
crevices to subterranean passages. Also, 
his excessive rainfall leaches out the 
soil, carrying off its most valuable con- 
stituents. A climatic disadvantage is 
found in the fact that the rainy season 
is also the cool season of minimum 
growth, when the crops cannot take full 
advantage of the rainfall. 

The annual rainfall on the other slope 
of the mountain is much less and does 
not exceed 20 or 30 inches, according 
to the elevation of the land. This is 
not sufficient to mature crops without 
the help of irrigation, although the soil 
is exceedingly rich. A large amount 
of water is required on account of the 
slopes, which serve to carry off the rain- 
fall, and the fissures, which take up great 
quantities of it. The soil on the less 
watered portions is much richer than 
that on the northeast slope, on account 
of the relative lack of the leaching pro- 
cess and the relative absence of crops, 
resulting from less rain. This follows 
the generic truth that regions of small 
rainfall are generally of great natural 
fertility, as, for example, the once arid 
tracts of the irrigated Punjab of India, 
the Nile basin, and the areas which are 
now being brought under cultivation 
in the western United States. 

Under these conditions it is interest- 
ing to learn how irrigation has so de- 
veloped the resources of the islands to 
the point where such immense crops of 
sugar are raised,—the yield per acre 
exceeding that of any other region of 
the globe. There are many difficulties 
to be surmounted, and success has at- 
tended only the use of large capital and 
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titanic methods. The use of streams 
is confined simply to the headwaters, 
and then chiefly on the slope where 
the heavy rainfall exists. There irri- 
gation finds its best use in preventing 
a check in growth during the months 
which are short of rain. In a few 
instances the waters of this slope have 
been diverted around spurs of the moun- 
tains to the drier side of the ridge. 

The difficulties connected with this 
method in such exceedingly rough coun- 
try makes the undertaking almost im- 
practicable. Some conception of them 
may be gained from the following de- 
scription of an engineering feat on the 
island of Maui, taken from a recent 
census report : 

‘‘A canal was dug along the slopes 
of the great crater Haleakala, and a 
large stream of water was brought 22 
miles and distributed through laterals. 
Along the route of the canal scores of 
gulches and canyons are crossed and a 
dozen or more high ridges are penetrated 
by tunnels, some of them nearly half a 
mile in length. One of the gulches, on 
the side of a vast crater, is 350 feet deep 
and nearly a quarter of a mile wide, 
with perpendicular sides. The pipelines 
used in crossing it were not placed on 
trestles, but the less expensive and more 
stable method was followed, of dropping 
them into the gulch, thus forming an 
inverted siphon, which proved a success 
from the start.’’ 

The waters which find their way to 
the sea through underground channels, 
and which appear at some points in the 
form of springs, discharge themselves 
into the ocean apparently beneath a 
ledge of rock at a depth of from:300 to 
800 feet below sea-level, as is shown by 
the depth of wells required to reach 
them. 

It seems evident, therefore, that this 
supply of fresh water lies in the form 
of a sheet of ‘‘sweet’’ water over the 
denser salt water beneath it, being con- 
stantly replenished and held at this level 
by the supply from the rains on the 
mountains. When too large supplies 


are drawn from these deep wells the 
water becomes somewhat brackish, and 
salt in injurious quantities is sometimes 
pumped on the land in exceptionally dry 
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seasons. When wells are sunk through 
the cap rock which confines the water 
supply, the water rises to the sea-level 
or a little above it, and to higher levels 
further back from the coast. To sup- 
ply this water to the plantations, pump- 
ing plants of an expensive nature are 
absolutely necessary. A number of 
types are in use driven by equally varied 
types of engines. The multi-valvular 
and automatic valve pumps are most in 
favor, though centrifugal and direct- 
acting plunger pumps are used. 

The Island of Oahu, the most pro- 
ductive of the entire group, has five of 
the most progressively managed planta- 
tions, and these alone produce one-fifth 
of all the sugar that comes from the 
Hawaiian group. These all use under- 
ground waters for their irrigation sup- 
ply. The Oahu plantation, according 
to the 1902 report of the irrigation in- 
vestigations, U.S. Department of Agri- 
culture, has 4,950 acres of irrigated 
land and produces an average yield of 
ten tons of sugar peracre. The greater 
part of this plantation lies above 200 
feet above the sea-level, extending from 
this to an elevation of 750 feet. Forty 
12-inch wells of an average depth of 
more than 440 feet, and varying from 
350 to more than 800 feet, supply the 
water, and eight pumping stations, with 
a daily capacity of 64,230,000 gallons, 
lift it from sea-level, to which it rises 
in the wells. The approximate cost of 
the stations already completed on this 
plantation was $711,000, and the entire 
system when completed will cost $1,000, - 
ooo. One plant of 10,250,000 gallons 
capacity delivers water to a level of 370 
feet and costs $175 per day to operate. 
Another of 8,000,000 gallons capacity 
taises water 150 feet and costs $75 per 
day ;. another: of. the same capacity, but 
delivering to,an elevation of 650 feet, 


costs $225 per day. The two unfin- 


ished. stations. , ills elevate the water 
750 feet. 

Ewa plantation, dictaing Oahu on 
the west, is of particular intérest because 
its fields produce more sugar to the acre 
than any other in the world, and its irri- 
gating waters are obtained entirely from 
coast artesian supply, which becomes at 
times rather brackish. That these two 
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facts should obtain together is proof 
that such waters used with judgment 
and good drainage are not deleterious. 
It may be said, however, that the Ewa 
supply, when not overdrawn, remains 
comparatively sweet. The lifts on this 
plantation do not exceed 250 feet, and 
the cost of the pumping system for main- 
tenance during 1901 was $35.72 per acre. 

The pumping plants of the Hawaiian 
Commercial and Sugar Company on the 
Island of Maui show as great a variety 
of types as can be found on the islands. 
The engines used vary from the old-style 
poppet valve to the compound condens- 
ing Corliss and triple-expansion types. 
The pumps used are the centrifugal, 
direct-acting plunger, automatic, and 
multi-valvulartypes. The boilers which 
generate the steam vary over a wide 
range of makes, from the most simple 
to the most complicated and improved. 
Coal is the fuel used generally through- 
out the islands for these pumping sta- 
tions, and its cost averages about $10 
or a little less per ton. 

Perhaps the most interesting of all 
the pumping works are those on the 
Kihei plantation, adjoining the Ha- 
waiian Sugar Company on the south. 
Here numerous wells have been sunk 
and extensive shafts and channels have 
been constructed to develop a liberal 
flow of water. At one of the stations 
the capacity of the pumps is 17,560,000 
gallons in 24 hours, and they were in- 
stalled at an expense of $258,000. 

On the borderland of the wet and dry 
portions of the Island of Maui is the 
Haiku plantation, whose elevation va- 
ries from 300 to over 1,200 feet. The 
rainfall in this region materially assists 
irrigation, and the headwaters of the 
river on the far or wet side of the moun- 
tain have with great difficulty been 
diverted in canals to the fields on the 
more fertile slope. Nevertheless, the 
plantation authorities have installed 
two pumps of a combined capacity of 
9,500,000 gallons to assist in the irriga- 
tion of the lower levels and as a security 
against a possible deficiency in the canal 
supply. These pumps raise the water 


to land 250 to 450 feet above the sea- 


level. 
The development of this system of 


FORESTRY AND IRRIGATION 


125 


pumping shows a new use for this class 
of machinery in a field to which it is 
peculiarly adapted. Many irrigators 
look upon such plants as expensive lux- 
uries, and with reason, unless there is 
a commensurate return for the large 
amounts which must be invested. 
Exhaustive experiments at the island 
station maintained by the Hawaiian 
Sugar Planters’ Association show that 
certain well-established principles must 
be kept in view in the irrigation of the 
cane. More than two-thirds of the 
sugar produced is by means of irriga- 
tion. In the favorable, unirrigated 
areas about 125,000 tons were produced 
in 1900. On the leeward side of the 
islands dependence on natural rainfall 
supplies is impracticable, as experi- 
ments show that areas depending on 
rainfall alone produce only 1,600 pounds 
of sugar per acre, while those treated 
with irrigation in addition to the same 
rainfall made 24,755 pounds to the acre, 
a difference in favor of irrigation of 
23,155 pounds. It can be seen from 
these figures how such expensive sys- 
tems of irrigation can be made to pay. 
The greatest faults to be overcome 
in Hawaiian irrigation are those which 
result from over-irrigation. In the first 
place, the mistake is sometimes made of 
irrigating the sugar-caneseed too freely, 
thereby excluding the oxygen of the air 
from the seeds and making germination 
imperfect, and souring the soil. Dur- 
ing the first months of the growth, this 
fault of too much water, if persisted in, 
will seriously affect the productiveness 
of the crop. Moreover, all water used 
in excess of the need soaks away and is 
lost, and this must be guarded against 
with the water supply at hand for irri- 
gation purvosesin Hawaii. Assoon as 
the artesian supply is too much drawn 
upon, the water becomes brackish, and 
salt is injurious, especially in those areas 
where an alkaline condition of the soil 
already exists. In draining through 
the soil, moreover, the water carries off 
many soil constituents upon which 
plant-life depends for food. With alka- 
line soils nothing but perfect under- 
drainage will make irrigation a success, 
particularly where brackish waters have 
to be used. Enough water to leach out 
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the alkaline matter will also take away 
soluble soil elements. An insufficient 
quantity of water, or even a quantity 
not more than the soil can hold and the 
plant make use of, will bring the salts 
to the surface by an upward capillary 
movement, and conditions of the most 
unfavorable nature will be brought 
about and the crop ruined. Soil con- 
stituents in such areas should be studied 
and those soluble elements which are 
carried off by the leaching process, 
which will keep down the salts, must 
be restored to the soil or it will soon 
become sterile. 

Thus it will be seen that while irri- 


gation is the making of the sugar in- 
dustry of Hawaii, and that irrigated 
areas are being constantly extended, 
only the most scientific treatment will 
give good results, and ignorance of needs 
and conditions will be a factor to retard 
full development of the wonderful sugar 
properties which the islands possess. 
Special local conditions must be consid- 
ered in each instance, and with a lim- 
ited water supply tapped by many wells, 
as this is, economy of application, pre- 
vention of waste, and care to forestall 
over-irrigation will be the only method 
by which perfect success can possibly be 
assured. 


















































TURPENTINE ORCHARDING. 


A NEW AND MORE PRODUCTIVE METHOD HAS BEEN DE- 
VISED BY DR. HERTY, OF THE BUREAU OF FORESTRY. 


HE Bureau of Forestry will shortly 
issue a bulletin describing a new 
method of working southern pines for 
turpentine. This method is intended 
to replace the present wasteful and in- 
jurious system of boxing. As the bul- 
letin cannot be published in time to 
reach turpentine operators before the 
present season’s work begins, a circular 
has been issued in advance for the pur- 
pose of giving operators an opportunity 
to install the new system, and thus 
avoid the loss in quantity and quality 
of products consequent upon another 
year of work with the old system of 
boxing. 

The forthcoming bulletin will deal 
with the turpentine industry in general 
and with the economies that the new 
system makes possible. Here brief 
mention only can be made of the prin- 
cipal features of thesystem. Important 
among these is the production of 23 per 
cent more turpentine than by boxing 
and the yield of only the higher grades 
of resin. The cost of the new equip- 
ment can easily be paid for from the 
extra returns of the first season, and 
there will also be an additional margin 
of profit. Moreover, since there is no 
box cutting under the new system, the 
least possible damage is done the trees ; 
shallow chipping only is necessary. 

For theseason of 1902 the production 
of spirits of turpentine by the old system 
of boxing amounted to 600,000 barrels, 
valued at $13,200,000. The production 
of rosin was 2,100,000 barrels, valued at 
$4,200,000. The total value of the crop 
was thus $17,400,000. Had the new 
method been applied to the same area of 
timber, the production of spirits of tur- 
pentine would have been 1,050,000 bar- 
tels, amounting in value to $23, 100,000. 
The production of resin would have been 
4,675,000 barrels, worth at current 
prices $7,350,000. The total value of 
this product would have been $30, 450,- 
ooo. This increased yield by the new 


system represents a net loss to the 
southern naval stores industry of $13,- 
000,000 from boxing in one season. 

It is important to note here also that 
the ordinary labor used for all boxing 
operations readily adapts itself without 
extra cost or training to the working of 
the new system. 

This system was devised by Dr. 
Charles H. Herty, an expert in the 
Bureau of Forestry, and under his 
supervision received a thoroughly practi- 
cal test at Ocilla, Ga., during the season 
of 1902. Its essential features are as 
follows : 

1. Anearthen cup of the same capac- 
ity as the standard box is used to catch 
the crude turpentine. At the top of the 
cup there is a stout rim, witha half-inch 
hole, by which the cup is suspended from 
a nail driven into the tree (Fig. 1). 

2. Two thin galvanized sheet-iron 
gutters convey the resin into the cup. 
These gutters are each 2 inches wide and 
from 6 to 12 inches long, and are bent 
lengthwise through the middle at an 
angle of about 120°, thus forming an 
angled trough (Fig. 3). 


INSTALLING THE EQUIPMENT. 


This system can be*applied to trees 
previously boxed as well as to unboxed 
timber. In placing the equipment on 
unboxed timber, two flat faces are pro- 
vided by means of cornering axes, a 
right-handed and a left-handed man 
working together. The first strokes 
with the ax are the same as in corner- 
ing the box. Next, by upward strokes 
of the ax, enough of the bark and sap- 
wood is removed to form flat faces one- 
half as high as the distance between 
their outer edges. In this way the two 
men prepare a double face, correspond- 
ing in width with that of the box which 
would have been cut in such a tree. 

Two inclined converging incisions are 
then made, one across each flat face, 
for the reception of the two sheet-iron 
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gutters. The incisions are made by a 
right-handed and left-handed workman, 
each with a broadax, having a straight- 
edged blade 12 inches wide. The men 
work on opposite sides of the tree ; each 
man directs the head of his broadax 
somewhat downward, and with one 
stroke makes an inclined gash about 
one-fourth of an inch deep across the 
flat face on his side of the tree. The 
incisions are made slightly deeper at 
their lower ends. The gash on one 
side should be made about an inch lower 


FORESTRY AND IRRIGATION 








March 


the lower gutter should pass beyond 
the angle about one and one-half inches, 
thus forming a spout to convey the 
resin from both gutters into the cup 
below (Fig. 1). 

In hanging the cup, care should be 
taken to drive the nail (a common 6- 
penny wire nail) at a sharp downward 
incline, and deep enough to leave only 
about three-fourths of an inch exposed. 
The nail is driven on the same side of 
the tree with the upper gutter, so that 
the cup when hung shall not be more 
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FIG. I.—SHOWING THE POSITION OF CUP AND GUTTERS, 


than on the other, but both should be 
so placed that there will be a space 
about 3 inches wide above them for 
the passage of the hack in the later 
chipping of the faces. Into the incisions 
thus made the galvanized iron gutters 
are firmly inserted, either by pressing 
one edge upward into the cut, or, better, 
by slipping the gutter endwise into the 
upper end of the cut and pushing it 
downward into place (Fig. 1). The 


lower end of the upper gutter is brought 
to, and then forced down one-fourth of 
an inch beyond, the angle where the 
two faces meet ; while the inner end of 


than half an inch below the end of the 
spout of the lower gutter, and the nail 
shall be as far as possible from the 
dripping resin. This point is of great 
importance, for when the cups are filled 
with rain water, the fresh resin, lighter 
than water, at first forms a floating 
disc on the surface. As more resin 
drops on this, the disc enlarges until 
it touches and becomes anchored to the 
wall of the cup. If the cup is properly 
placed, this point of contact will be 
well away from the nail-hole, which 
will consequently not be clogged by 
the resin. As more resin drops upon 
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this floating disc, the growing weight 
will shift the center of gravity and cause 
the viscous mass to sink lower along 
the side of the cup nearest the spout ; 
at the same time, the water level will 
rise until the nail-hole permits an over- 
flow. Thus each fresh drop of resin 
will force out a drop of water, while, as 
the water does not rise to the top of the 
cup, no resin is floated over the edge. 
After the streak has practically ceased 
running, the water above prevents the 
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the resin must flow over a long dry 
face to reach the box. On the higher 
faces the workmen with the broadaxes 
change sides, the blow being then de- 
livered by an overhand stroke. 

The installation, in detail, is as fol- 
lows: 

On Virgin or Unboxed Timber.— 
Three pairs of workmen (right and left 
handed), with cornering axes, lead the 
squad, cutting the flat faces for the gut- 
ters. These are followed by a right- 








FIG. 2.—A DEVICE FOR BENDING GUTTERS (ONE-THIRD ACTUAL SIZE). 


resin in the cup from losing its spirits 
of turpentine by evaporation. 

Where the equipment is to be placed 
on trées which have previously been 
worked under the box system, it is un- 
necessary to provide the flat faces de- 
scribed, as the surface left by the chip- 
ping of the previous season answers the 
same purpose. One of the chief ad- 
vantages of the new method is that the 
cup and gutters are placed each season 
immediately below the streak, thereby 
insuring a yield greater in quantity and 
of better quality than is possible where 


handed and a left-handed laborer, who 
make the incisions with broadaxes for 
the gutters. These eight men work 
back and forth across the drift in narrow 
lines, and are followed by eight others, 
who quickly insert the gutters before 
the incisions begin to close, drive the 
nails, and hangthe cups. In order that 
no time be lost, the cups should be dis- 
tributed to each tree by a boy following 
closely after theaxmen. In making the 
incisions with the broadax, care should 
be taken that the head of the ax is turned 
down only slightly, otherwise the inner 
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half of the gutter may have too much 
slope, and upon the formation of the 
scrape in it the resin from a fresh chip- 
ping will run over the outer edge and 
be wasted. Two men are usually able 
to cut about 3,000 faces per day. 

Two inspectors, one for the ax-work 
and one for the gutter-work, are re- 
quired. Tallying the faces is unneces- 
sary, as an accurate record of these can 
be kept from the number of crates of 
cups used. 

On Boxed Timber.—The six laborers 
with the cornering axes are unnecessary 
in applying this system to boxed tim- 
ber, as the chipping of the previous sea- 
son furnishes the required flat faces. 
The remainder of the work is therefore 
the same as on virgin or unboxed 
timber. 

Whether the cupsystem is applied to 
virgin or to boxed timber, the best labor 
available should be assigned to the axes. 
If that work is well done, there will be 
no difficulty with the rest. 

The following descriptions give in de- 
tail the essential features of the cups and 
gutters required by the new system: 


CUPS. 


The cups used are of clay and are 
similar to flower pots. The form rec- 
ommended is shown in Fig. 1, and has 
the following dimensions : 


Inches. 
ee diameter inside.. 5% 
BOHOU, 5. 5:55:00 diameter inside.. 3% 
we yi SUE EE eer oT re eer 7 
BE cn aiwnsnaeden bea eee’ deep.. 2 


The bottom should be oval inside and 
flat outside and the side walls one-fourth 
of aninch thick. A nail-hole half an 
inch in diameter should be placed half 
an inch from the top of the rim. This 
cup has the same capacity as the stand- 
ard box. 


GUTTERS. 


On account of the variable size of 
trees, and consequently of the width of 
the faces, it is best to purchase the 
gutter iron in long strips 2 inches wide, 
which can be subsequently cut into the 
desired lengths. For this purpose a 


pair of No. 8 tinner’s snips can be used, 
but care should be taken to avoid turn- 
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ing the corner of the iron where the cut 
is first made. One thousand and eighty- 
six pounds of No. 29 or 2,050 pounds 
of No. 28 gage galvanized sheet iron 
will furnish gutters for one crop of 
10,500 cups. The gutters commonly 
needed range from 6 to 12 inches long. 
After the iron is cut to the proper 
lengths, it is necessary to bend each 
piece to an angle of about 120° along 
its full length (Fig. 3). No expensive 
apparatus is needed for this bending ; a 
simple wooden machine (Fig. 2), cost- 
ing about 50 cents to make, is sufficient. 
In operating this device the flat piece 
of gutter iron is dropped into the nar- 
row slit (A), and the handle (B) is 
pulled forward until the motion is 
stopped by the beveled edge (C). The 
bent gutter is then removed. A few 
minutes’ practice enables a boy to bend 
from 20 to 25 gutters per minute. 

Gutter Boxes.—The gutters (6 to 12 
inches long) are carried by the gutter- 
men in boxes made with sloping sides 
and partitioned for the different lengths. 

Placing the Gutters —The following 
precautions should be carefully observed 
in placing the gutters : 

(1.) The gutter must pass into the 
wood throughout the whole width of 
the face, otherwise there will be a leak- 
age of resin behind it. 

(2.) The upper and lower gutters 
must be at least 1 inch apart at their 
inner ends on the angle of the faces, so 
that there shall be no choking by the 
accumulated scrape. 

(3.) The inner end of the upper gutter 
should come to the angle at the middle 
of the faces and project not more than 
one-quarter of an inch beyond it. 

(4.) It is absolutely essential to the 
successful working of the apparatus that 
the lower gutter form a spout by extend- 
ing about 1% inches beyond the angle 
at the middle of the faces. 

(5.) Both gutters must be pushed 
deep into the wood at the angle of the 
faces. 


TOOLS. 


Cornering Ax.—This ax, common on 
all turpentine places, is the best tool for 
cutting the flat faces for the gutters on 
virgin timber. 
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Broadax.—Two broadaxes, with 
blades 12 inches wide with straight 
edges, are to be set on short straight 
handles, one for a right-handed and one 
for a left-handed man. 

On virgin timber a stock broadax, 
single-beveled, is used. On boxed tim- 
ber a double-beveled broadax is prefer- 
able. 

Claw Hatchet.—This is the only tool 
required by the gutterman. It may be 
used in driving the gutter in case it 
sticks in the incisions, and answers also 
for drivmg the nails upon which the cups 
are hung and for the removal of bark, 
etc., in order to hang the cups properly. 


OPERATING WITH THE EQUIPMENT. 


Chipping .—This operation is precisely 
the same as in boxed timber. The upper 
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into thecup. Thecup is then removed 
from the nail and the resin is cut from 
the walls by a circular movement of the 
knife and emptied into the bucket. 


Cost of Equipment for One Crop. 

Cups (10,500) at 1% cents each...... $131.25 
Gutter strips (1,086 pounds galvanized 
iron, No. 29 gage, cut in 2-inch 





WHEEL ocvasocdess wirdee ress vo om 103.27 
Cutting and shaping gutters......... 4.00 
Nails (6-penny wire)..............-: 1.05 
Freight charges (estimated)......... 30.00 
LODOE GEG as op cncxitscscccyeees 80.00 

WOM c cs eaadeeicdieseettadees $349.57 


The prices given are those at which 
responsible firms will at present furnish 
the material required. If the cups be 
placed on boxed timber the item of labor 
may be reduced to $30, as the chipping 





FIG. 3.—SHOWING FORM OF GUTTER (ONE-THIRD ACTUAL, SIZE). 


gutter is placed about 3 inches below the 
chipping surface, thus giving abundant 
space for the passage of the hack. 
Pulling .—Here again no change what- 
ever is made in the usual practice on 
boxed timber ; the puller passes easily 
between the gutter and the streak. 
Dipping.—The tool used for dipping 
the cups is a steel blade 8 inches long, 
2 inches wide at the lower end, and 4 
inches at the upper end. This may be 
made from an old saw and fastened to 
a wooden handle extending a little over 
the upper end of the blade. Where the 


cups have oval bottoms, the lower end of 
the dipping knife should be rounded to 
fit them. 

In dipping, the accumulated scrape is 
first loosened from the gutters by means 
of this dipping knife and pushed down 


of the previous season furnishes, without 
further labor, the flat surfaces for the 
gutters, which slide more readily into 
the incisions on old faces than into those 
on freshly exposed sapwood. ‘The esti- 
mated freight charges are based upon a 
material reduction in freight rates re- 
cently offered by the principal railroads 
in the turpentine belt. 

In addition tothe instructions given in 
the circular just issued, the Bureau of 
Forestry offers to all operators, without 
charge, the assistance of Dr. Charles H. 
Herty, who will personally direct in the 
field the installment of the new method. 
Applications for assistance should be 
directed to the Forester, Bureau of For- 
estry, U. S. Department of Agriculture, 
Washington, D. C. 








FORESTRY AND MAPLE SUGAR INDUSTRY. 


BY 


COLONEL WILLIAM F. FOX, 


SUPERINTENDENT OF STATE FORESTS OF NEW YORK. 


ORESTRY is a business in which 
people seek to harvest the product 
of woodlands by intelligent, conserva- 
tive methods. It looks to the future as 
well as the present, and the best fores- 
try is that which provides for future 
and permanent revenues as well as pres- 
ent needs. This is true whether the 
forest be large or small, a government 
reserve or farmer’s woodlot, the pine 
lands of a lumberman or the maple or- 
chard of asugar-maker. In each case 
the true forester is the one who trusts 
to coming years for the vindication of 
his methods, who not only harvests his 
crop, but plants another one, and who 
is content that others shall reap where 
he has sown. 

In this country people are apt to think 
of forestry as only another name for 
lumbering, and of forest products as 
merely including logs and pulpwood ; 
but forestry recognizes not only these 
main products, but takes into consider- 
ation also what are termed by-products. 
In some European forests the revenue 
from the by-products exceeds that ob- 
tained from logs or timber. In Switz- 
erland there is a planted forest which 
yields the largest annual revenue of any 
woodlands in Europe. The revenue is 
permanent also, as much so as the 
yearly intere.t on a government bond ; 
but 50 per cent of the income and over 
50 per cent of the cuttings represent 
material other than saw-logs or timber. 

In America, where there is little or no 
sale for fuel wood, the by-products are 
of lessimportance. Yet there are places 
where they form no small part of the 
profits derived from the management of 
woodlands, as, for instance, the tar and 
turpentine obtained from the southern 
pineries, the tanning material from the 
hemlock and oak forests of Pennsylva- 
nia, the wood alcohol, acetate of lime, 


and charcoal from the Catskill wood- 
lands, the Christmas trees from the 
Maine woods, and the sugar from the 
Vermont maples. 

Some people may not think of maple 
sugar as one of our forest products, al- 
though it belongs to that class, as much 
so as logs, bark, or turpentine. The 
maple groves, sugar bushes, or orchards, 
as they are variously called, may not 
suggest forests; but when a man taps 
from one to three thousand trees, as is 
done by some, his land must include a 
substantial forest, although it may not 
be a wilderness. The largest sugar 
bush in the State of New York is in St. 
Lawrence county, situated in the heart 
of the great Adirondack forest. The 
owner tapped forty thousand trees last 
spring, and hung out over fifty thousand 
buckets. His tract includes twenty 
thousand acres, and he considers the 
sugar making as the most important 
part of his forest work. 

Then, again, the commercial and in- 
dustrial magnitude of this branch of 
forestry is little understood. The for- 
ests of the northern states yield annually 
over 51,000,000 pounds of maple sugar 
and 3,000,000 gallons of syrup.. Of the 
granulated sugar made in the United 
States, over 17 per cent is obtained from 
our woodlands. 

Tke main question is How far are the 
principles of modern forestry applicable 
to this industry? Is it practicable to 
maintain the output of your maple 
woods, and, at the same time, render 
them more productive and profitable? 
What silvicultural work can be under- 
taken with a view to transmitting the 
property to your successors, unimpaired 
in value and capable of yielding a per- 
manent revenue? With failing orchards 
and an increasing demand for the pro- 
duct, what can be accomplished in the 
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way of artificial plantations? I am 
aware that the practical, successful 
sugar maker does not bother himself 
much with such problems. But these 
questions must arise in time. Why not 
give some attention to them now? To 
carry out these suggestions will cost 
time andsome money. But will not the 
capital be well invested? 

To answer these questions properly 
would require a long discussion of de- 
tails and technical work. I am sure, 
however, that each operator in this in- 
dustry, with the knowledge gained by 
his practical experience, can work out 
these problems successfully if he will 
only give them serious, thoughtful at- 
tention. 

Animportant feature of this industry 
is that it can be carried on at a season of 
the year when the farmers, who include 
nearly all the sugar makers, have some 
spare time which they can thus utilize to 
good advantage. Now, letsomeof this 
spare time be employed in the improve- 
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ment of your maple woods, in work 
which will result in due time in an in- 
creased production per acre. This does 
not involve the expenditure of money 
or the purchase of more land. Where 
the trees are dying or failing, cut them 
down and fill their places with young 
transplanted saplings. If the treesnow 
standing are scattered and few to the 
acre, set out young trees until the land 
is covered with as many as the soil will 
sustain and nourish properly, leaving no 
more openings than are necessary for 
your teams and gathering sleighs to 
travel easily and quickly. The under- 
brush should not be cut, nor trees of 
other species thinned out to any great 
extent, as this growth is necessary to 
preserve certain soil conditions upon 
which the vigor of the producing trees 
is dependent ; neither should sheep nor 
cattle be allowed within the woods if 
the maple seedlings and saplings are to 
be protected. Where grazing is per- 
mitted the little seedlings are devoured, 
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the tender buds and twigs of the sap- 
lings are cropped, and the large trees 
suffer from the trampled condition of 
the ground beneath their branches. 

In many of the old sugar places, how- 
ever, it may not be necessary to do any 
planting, for the desired object may be 
attained by cultivating and fostering a 
growth of the more promising saplings 
which are standing in the underbrush. 
I was talking recently with a sugar 
maker from Delaware county, in the 
State of New York, whose sugar woods 
have been killed by insects ; but the in- 
sects did not injure the young trees, and 
so the owner, as he tells ine, proposes to 
restore his orchard by a careful cultiva- 
tion of selected saplings, and thereby 
save the expense of replanting. Inthe 
restoration of a sugar bush by the skill- 
ful treatment of the young trees, a 
farmer has an opportunity to practice 
one of the most important branches of 
scientific forestry. 'Whenasugarmaker 
or lumberman travels through the 
planted forests in Europe he is surprised 
to see how many trees there are to the 
acre as compared with the wild, uncul- 
tivated woods of this country. In any 
sugar woods the soil will nourish and 
sustain a much larger number of trees 
than are standing there now, and where 
the trees stand close together there cer- 
tainly will be more money made and less 
labor needed in gathering sap than in 
one where they are widely scattered. 

Forestry, among other things, means 
forest preservation and the protection of 
woodlands from insect blight, fires, and 
other destructive agencies. It may be 
well to consider here how far the prin- 
ciples of forestry are applicable to the 
protection of sugar woods. As regards 
the insects, which a few years ago 
wrought such havoc in the forests and 
maple orchards of Vermont, I am frank 
to say that foresters everywhere have 
met with little success in controlling their 
ravages. In our towns and along our 
highways in New York the state ento- 
mologist and his assistants have suc- 
ceeded in saving shade trees which have 
been attacked and in getting the evil 
under partial control. This was accom- 
plished by spraying the trees and by 
gathering the cocoons and eggs of de- 
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structive insects ; but where a forest is. 
attacked the devastation is so wide- 
spread that the extermination of these 
pests would require an expenditure of 
money exceeding many times the value 
of the timber and land. This was dem- 
onstrated in Massachusetts, where the 
state authorities have already expended 
within a few years several hundred thou- 
sand dollars in controlling the ravages 
ofthe gypsy moth. There is one favor- 
able feature, however, in this matter, 
that in two or three years the insects 
disappear as mysteriously as they come, 
long intervals intervening before their 
reappearance. I think there is good 
reason in the claim made by some orni- 
thologists, that the outbreak of these 
pests is largely due to the destruction 
of our insectivorous birds, which every 
year are ruthlessly slaughtered by the 
thousand to furnish material for milli- 
nery establishments. 

The loss from forest fire is one that 
can be largely controlled and minimized 
by judicious forest work. Nearly every 
one has doubtless had experience in 
fighting woodland fires, and needs no 
information as to the best methods to 
be employed ; but organization and sys- 
tematic methods are essential in attack- 
ing a forest fire; and so I would com- 
mend the admirable system which the 
State of New York has evolved for the 
protection of its woodlands from fire— 
a system which is based upon seventeen 
years of practical experience, during 
which the law has been amended from 
time to time in order to better perfect 
its practical working. Under that law 
we have in each forest town an official 
who is known as the fire warden. It 
devolves upon him whenever the smoke 
of a forest fire is seen to warn out 
promptly a posse of men, go to the 
place as quickly as possible, and use 
every means to extinguish or control 
the fire. In order to guard against de- 
lay and insure prompt service, each 
town is divided into districts of suitable 
size, in which the town fire warden ap- 
points a deputy with the same powers 
as his own. The men’s wages and 
other expenses incurred in this work 
are paid by the town, which receives in 
turn a rebate of one-half from the state. 
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Thousands of printed placards contain- 
ing rules and regulations for the use of 
fire in the woods, and cautioning people 
against carelessness in this respect, are 
annually posted by the fire wardens 
throughout our forests. These printed 
notices, which are seen and read by 
every one, have done much to educate 
the people as to the danger of fire from 
carelessness. There is no more impor- 
tant work devolving upon the forester 
than the prevention of this evil, and so 
I am pleased to report that, owing to 
the practical system established by the 
State of New York, the fires in the 
Adirondack and Catskill forests dur- 
ing the last two years have been less in 
number and area than ever before. 
When I say number, I ought to add 
that there were one hundred or more 
incipient fires, but that each one was 
extinguished promptly before any dam- 
age was done. 

I am aware that plantations of Sugar 
Maples have not been undertaken to any 
extent. If a man has no sugar woods 


and wants to go into the business, he 
naturally prefers to buy a tract of stand- 
ing trees rather than plant one; the 
sugarmaker who owns an orchard is 
generally contented with it, and feels no 


need of another. It takes many years 
for trees to grow, and so this question 
of time has a deterrent effect. Still, a 
young or middle-aged man can plant a 
sugar orchard and, under the ordinary 
life expectation, live to enjoy its profits 
for many years; and the older men, by 
planting, can make a good investment 
for their children. A plantation of sap- 
plings will become productive and prof- 
itable in twenty years, and it will prove 
to be a good investment as timber land 
also, even if the trees are never tapped. 

There are three species of Maple in 
Vermont, the leading state in the maple- 
sugar industry, not including the two 
bush maples, which do not attain a size 
that would entitle them to be called 
trees. The three species referred to are 
the Sugar Tree, known also as the Hard 
or Rock Maple, and the two soft maples, 
one of which is called White or Silver 
Maple, while the other is known as the 
Red or Swamp Maple. The Black 
Maple, which excels all others as a pro- 
ducer, is only a variety of the Hard 
Maple, and so I include it with that 
species. The White Maple is the fast- 
est grower of any native species in the 
New England or Middle States, whether 
hard woods or soft woods; but the two 
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soft maples produce an inferior article 
of sugar. There is another tree, an al- 
lied species, the one known as the Ash- 
leaved Maple, Box Elder, or Negundo, 
from which sugar can be made, and 
which has been planted to some ex- 
tent in Canada on account of its rapid 
growth; but it is inferior in both the 
quantity and quality of its product. 
Hence, in making a plantation the selec- 
tion of trees should be confined to the 
Hard Maple. 

By setting out the young plants 20 feet 
apart there would be 550 trees on five 
acres, or 1,100 trees on tenacres. ‘The 
trees would do well even if planted 
closer, and there would still be ample 
room for the driveways necessary for the 
team and gathering tub. The saplings 
having been set out, the underbrush 
should be allowed to grow for a few 
years, in order that the falling leaves 
may enrich the soil and retain the 
moisture needed for a rapid and thrifty 
growth. 

In making a plantation for timber 
trees, White Pine, for instance, the 
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skillful forester sets his young seedlings 
closer, beginning with spaces of four 
feet, or 2,700 plants to the acre, and 
making thinnings from time to time. 
But, whatever thinnings may be made, 
the forester always seeks to preserve a 
somewhat crowded condition, so that 
the trees will shed their lower limbs 
and thereby make timber as free from 
knots as possible; also to force the trees 
to take on height at first instead of di- 
ameter, and to secure a tall, slightly 
tapering shaft with a small crown. 

But in starting a plantation of maples 
for sugar-making a different object is to 
be obtained, and a different method 
should be pursued. The trees must be 
wider apart, and such crowded condi- 
tions must be avoided. Thinning will 
notbe necessary. A large, leafy crown, 
with wide-spreading branches, and a 
shorter, thicker tree trunk is desirable. 
The greater leaf surface will require a 
larger flow of'sap, and the greater diam- 
eter of the tree trunk will permit more 
sap spouts if needed. Right here some 
scientist may suggest that leaves do not 
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make sap, but that sap makes leaves. 
Very well; the one cannot do without 
the other; a tree with few leaves will 
have little sap, and a dead one none at 
all. 

It is well to bear in mind that a maple 
plantation may in time become more 
valuable for lumber than for sugar, and 
so the lower limbs should be pruned 
with reference to obtaining a tree that 
will furnish at least three good, sound 
logs. An ideal maple grove would be 
one in which the trees have straight, 
thrifty trunks, clear of limbs for about 
38 feet, and at the same time have a 
large, leafy top that will induce a full 
flow of sap. 

Now, it is no answer to this timber 
proposition to point to the large area of 
maple forests in Vermont and the small 
demand for that kind of lumber, for the 
valuable grade of timber which can be 
grown in a planted forest is far different 
from the inferior growth seen in wild, 
uncultivated woods. Still, some fine 
timber trees are found here and there 
among the latter, and there is a brisk 
demand for the first-class maple lumber 
which such trees will make. With the 
increasing wealth of the country and 
erection of a better class of dwelling- 
houses, there is a large sale everywhere 
for hardwood flooring, for which pur- 
pose Maple answers better than any 
other tree. Throughout the Catskill 
forests, in New York, selected maples 
are cut and the choice logs taken to 
mills, where they are manufactured into 
roller stock. These logs, when deliv- 
ered at the nearest railroad station, com- 
mand a high price per lineal foot, the 
timber in the log bringing more money 
per thousand feet than is paid for clear- 
stuff pine. In the Adirondacks there 
are men who go through the woods, 
picking out the best maple trees, pay- 
ing well for the same, and splitting the 
logs into square bolts that are shipped 
to the factories which make shoe lasts. 
Straight, clear maple logs command a 
good figure also at the chair and furni- 
ture factories, and there are several 
other industries I might name which 
pay a high price for lumber from this 
species. The extensive furniture in- 


dustry at Grand Rapids, Michigan, and 
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other places in that state is based largely 
on the timber product of the neighbor- 
ing maple forests. Most of our wood- 
lands contain few trees of the character 
necessary to supply this demand, but in 
a planted forest, rightly cultivated and 
managed, all, or nearly all, of the trees 
would yield this high-priced grade of 
material ; so it is well in planning the 
future of a maple plantation to take into 
consideration this question of timber as 
well as sugar, and adopt silvicultural 
methods adapted to that end. 

The amount of land required for a 
plantation should form no objection, 
especially as on most farms there are 5 
or 10 acre lots that are available for 
hardly any other purpose. Some of 
the best producing maples stand on 
bare, rocky hillsides, the trees on that 
class of land seeming to be more valua- 
ble for sugar making than those on low 
ground. 

The period which must elapse before 
the trees would become productive is a 
question hard to answer. But whether 
it takes twenty or twenty-five years, the 
profit of the investment seems to be un- 
questionable. 

Of course there are some who will 
regard such a proposition as merely a 
pretty theory, and something that is not 
to be considered seriously. But I would 
respectfully call their attention to the 
fact that tree planting for forest pur- 
poses has passed the theoretical stage, 
and that the practicability and profit of 
such work has been fairly demonstrated. 
In New England there are several plan- 
tations of White Pine made by men who 
are living today and are now selling tim- 
ber from their lands, deriving an income 
which amply repays them for all ex pend- 
itures of time and money, including in- 
terest. In our Western States the tree- 
less plains have been covered at many 
places by large areas of standing timber. 
In the State of New York the forest com- 
mission has alreadycommenced the work 
of reforesting its waste lands and raising 
timber trees from seedlings. 

Throughout the Catskill counties of 
New York the maple woods and sugar 
trees have been killed by an insect borer. 
Far and wide throughout that region, in 
great belts 80 miles long or more, the 
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THE OLD-FASHIONED ‘‘SUGAR BUSH,’’ WITH ITS PRIMITIVE METHODS. 


maple forests along the hillsides are red 
and sear as if they had been swept by a 
forest fire. In Delaware county, the 
great sugar-producing district of the 
state, the sugar bushes have nearly all 
been destroyed by this uncontrollable 
scourge. And now the farmers of that 
region are face to face with the question 
whether they will plant new sugar woods 
or go out of business. 

Thus far I have said nothing about 
raising maple trees from seed, for such 
work is not necessary where the sur- 
rounding forests are filled with thrifty 
saplings, large and small. Atthe same 
time any one will find it an inter- 
esting, and, doubtless, a profitable ex- 
periment; for trees grown from seed- 
lings are generally more thrifty and are 
faster growers than transplanted sap- 
lings. An ordinary garden bed, say 4 
feet by 16, is sufficient for the purpose. 
Care should be taken to obtain seeds 


from the very best specimens of maples ; 
for like produces like in the vegeta- 
ble as well as in the animal world. 
Grapes are not of thistles, nor figs of 
thorns. If through carelessness the 
seeds come from crooked, dwarfed or 
diseased trees the crop will be apt to be 
the same ; but if the seeds are collected 
from tall, straight, and healthy speci- 
mens the young seedlings will inherit 
these characteristics, and, with the ad- 
ditional advantage derived from careful 
culture, will develop into trees of ideal 
proportions and great productivity. 
Having gathered the seeds, plant them 
in rows the same as is done with beets 
or radishes. A framework of lath cov- 
ered thinly with brush or straw will 
suffice to protect the tender sprouts from 
the hot rays of the sun or from frost ; 
and the rows can then be thinned out 
until the seedlings are of sufficient size 
for transplanting. 























LUMBERING WITH ELEPHANTS IN BURMA. 


ORIENTAL METHODS WHICH WILL PROVE INTER- 
ESTING TO LUMBERMEN OF THE UNITED STATES. 


LESLIE HARRISON. 


MERICA presents varied scenes 
and contrasting methods in its 
lumbering industries, and while modern 
invention makes use of endless cables 
and improved log tramways, there can 
be found in identical camps with these 
the most primitive power of skids and 
steers. Even more than most persons 
realize, the use of these slow animals is 
still adhered to, and the yoke of oxen 
is in requisition from the Maine woods 
to the redwood forests of California. 
The sole use of the ox ina lumber camp, 
however, is that of the draft animal. 


In Burma the animal generally used 
in lumbering operations is the elephant. 
While ‘‘ my lord, the elephant,’’ solves 
in an unique way the transportation 
problem—always a vexatious one in 
lumbering operations—he does more 
than that. The stolid and slow-moving 
ox can haul a load from one place to 
another, but the load has to be made 
ready for him in the first place, and after 
it has arrived at its destination it has to 
be unloaded. The elephant takes care 
of all of these operations. Not only is 
he adraft animal, but in some instances, 





GETTING TEAK LOGS OUT OF A JAM IN A CREEK. 








UNLOADING A TEAK LOG. AFTER BEING USED AS A DRAFT ANIMAL THE ELEPHANT PERFORMS 
THE ‘‘HAND’’ LABOR. 





ELEPHANTS PUSHING STRANDED LOGS INTO DEEP WATER, 
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ARRANGING TEAK IN A LUMBER YARD. 


‘‘At a word from his driver he picks up a timber.’’ 


at a word from his driver, he picks up 
a timber, carries it to the designated 
point, and then not only deposits it 
where it belongs, but does so with pre- 
cision and comparative ease, accom- 
plishing a result almost impossible by 
hand labor and with less expenditure 
of time than would be required by a 
steam crane. In most cases an ele- 
phant driver, or mahout, is required for 
each elephant, but human labor is so 
cheap as not to be a factor in the ex- 
pense. The elephant furnishes the la- 
bor which is paid for, and the driver is 
looked upon as a necessary, though not 
altogether desirable concomitant, as the 
native helper is not as much to be re- 
lied upon as his big charge. Opium 
and the strong brews of native roots 
work on human frailty, but the elephant 
has no desire for these. In many big 
lumbering operations, the elephants are 
seemingly ‘‘told’’ what they are to do 
in the morning and in some degree left 
to carry on the work during the day 
according to their own devices. Very 


remarkable are the stories told of their 
sagacity. Oneof these stories, vouched 
for as true, concerns lumbering, and 
tells of an elephant that was about to 
pick up a log just as the great gong, 
which signalled the close of the day’s 
work, was sounded. To the surprise of 
the mahout, the log, only a little larger 
than others which had been carried, 
proved too heavy for the elephant to 
lift from the ground. Anotherelephant 
was requisitioned, but the two together 
failed to make any headway with the 
heavy timber, and the attempt was 
given up. In the morning the first 
elephant went immediately to the tim- 
ber, lifted it with apparent ease, and 
carried it to the required resting place. 

The lumber handled by these beasts 
is, however, exceedingly heavy. Most 
of it is teak, familiar to Americans in 
the form of black, quaintly carved fur- 
niture, of a weight and hardness which 
suggests ebony. Much of it, when 
handled by the elephants, is thoroughly 
water soaked. In Rudyard Kipling’s 
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poem, ‘‘ Mandalay,’’ which exploits 
some of the charms of the capital of 
Upper Burma, he speaks of 


‘* Elephants a-pilin’ teak, 
In the sludgy, squdgy creek.’’ 


In astory, ‘‘ Moti Guj,’’ he tells how 
an elephant of that name was ordered 
to work for a period of several days, 
during which time the mahout was to be 
away. Before leaving, the driver tapped 
the big elephant’s foot a number of 
times agreeing with the specified num- 
ber of days which the beast was to work 
while he was gone. ‘True to these in- 
structions, Moti Guj worked peaceably 
and with ardor until the set time was 
up. At the expiration of the driver’s 
leave the elephant refused to work, and 
threats, force, and cajolery were un- 


availing to compel him to keep at his 
tasks until the recalcitrantmahout should 
return. When mahout and elephant 
were at last reunited, however, all 
traces of stubbornness and bad temper 
disappeared from Moti Guj, and he re- 
sumed his tasks with an evident willing- 
ness. There are many other passages 
where Kipling renders tribute to the 
sagacity of the elephant, for whose 
intelligence the novelist has réspect. 

Through the courtesy of Mr. R, C. 
Wroughton, Officiating Inspector Gen- 
eral of Forests to the Government of 
India, FoRESTRY AND IRRIGATION has 
obtained permission to reproduce the 
photographs used to illustrate this 
article. They show just how the lum- 
ber is handled and give a definite idea 
of how useful the giant beasts are. 


POSSIBLE IRRIGATION PROJECTS. 


NOTES FROM THE RECLAMATION SUR- 
VEY BEING CARRIED ON BY THE 
UNITED STATES GEOLOGICAL SURVEY. 


INCE the passage of the National 
Irrigation Act of June, 1902, acom- 
prehensive survey of the arid regions of 
the West has been carried on by the 
United States Geological Survey, witha 
view of determining the most feasible 
projects for development. It has been 
the intention of the officials in charge 
from the very first to examine with the 
greatest care those streams which seem 
to afford the greatest natural advantages 
for the storage of large bodies of water. 
Some of the more interesting work car- 
ried on during the past season is de- 
scribed in the following notes from the 
work of the Geological Survey: 


Water for Central Washington. 


An examination has recently been 
made, by F. C. Calkins, of the Hydro- 
graphic Branch of the United States 
Geological Survey, of the possibilities 
of increasing the water supply of por- 
tions of central Washington. Kittitas 
Valley is one of the areas in which irri- 


gation is already extensively practiced 
by water drawn from the Yakima River 
and itstributaries. Plans have matured 
for the construction of ditches from the 
Upper Yakima which will materially 
extend the irrigated area to the east and 
southeast in the near future. 

Attention was also given to a strip of 
desert land just east of the Columbia 
River, now used asa stock ranch, and 
also to a portion of the great wheat- 
growing region adjoining it on the north 
and east which extends northward into 
the Big Bend of the Columbia and east- 
ward beyond the Idaho boundary. As 
the district has an arid climate, and its 
eastern portion is practically without 
surface streams, the object of the exam- 
ination was to determine the practica- 
bility of sinking deep wells as a means 
of obtaining water, and especially to 
determine whether artesian flows could 
be found. Irrigation from the Colum- 
bia, except to a limited extent on its 
lowest terraces, appears to be impracti- 
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cable because of the depth and steepness 
of the sides of the canyon through which 
the river flows. 

East of the Columbia the investigation 
included Crab Creek, the only perennial 
stream traversing the region, but its 
waters were found to be no more than 
sufficient for the irrigation of its own 
bottom. 

In the wheat lands, where all crops 
are raised by dry farming and where 
water for stock and domestic uses was 
formerly brought from springs, some- 
times at great distances, the possibility 
of increasing the present number of deep 
wells was carefully considered. 

The information gathered this season 
indicates that a supply of water suffi- 
cient for present needs can be obtained 
by deep drilling throughout the region 
examined, at depths of from 40 to 675 
feet. While there are no flowing arte- 
sian wells, the deep waters are found to 
be under pressure, and it is believed that 
in certain of the lower wells along the 
Northern Pacific Railroad an artesian 
flow could be obtained by proper casing. 

It does not seem that any considerable 
portion of the wheat lands can be irri- 
gated from deep wells, or that water from 
this source for irrigation can be found 
in sufficient quantities in the unculti- 
vated land east of the Columbia, though 
it is believed that in this section deep 
wells for stock-watering purposes may 
be profitably sunk at some points, 


Arid Land Reclamation in California. 


The greatest opportunity for the rec- 
lamation of arid lands in California, 
and perhaps in the entire southwest, 
has been found to lie in the utilization 
of the waters of the Colorado River on 
its adjacent lands in California and 
Southern Arizona. As a result of an 
investigation along this river, made in 
January, 1902, by the Geological Sur- 
vey, the extent of the alluvial bottom 
land between Camp Mohave and Yuma 
was found to be from 400,000 to 500, - 
ooo acres. Extended surveys were be- 
gun November 1, last, to determine 
the area and quality of these bottom 
lands, the possibility of diverting water 
to them, and the probable expense of 
their reclamation. To this end a hydro- 


graphic survey of the region was begun, 
including the gaging of the river, the 
location of canal lines, soil analysis, 
and the determination of silt and evapo- 
ration ; and a topographic map of the 
lands upon which distribution systems 
may be considered was made. This 
map, on which the topographic features 
are clearly and accurately shown, will 
be of great value in assisting engineers 
to locate the main canal lines, and is 
essential to a comprehensive knowledge 
of the river as a whole. About one 
hundred men are engaged in these in- 
vestigations for the Survey, Mr. E. T. 
Perkins being in charge of the engineer- 
ing field work, Mr. E. C. Barnard in 
charge of the topographic mapping, and 
Mr. J. B. Lippincott, resident hydrog- 
rapher for California, consulting en- 
gineer on investigations. 

The demands for irrigation in the 
Colorado Valley are urgent. The aver- 
age rainfall at Camp Mohave is only 
5-99 inches per annum, and at Yuma 
it is 3.06 inches per annum, while the 
temperatures are such as to provide 
twelve growing months in the year. 
The Colorado River derives its principal 
source of water supply from the melt- 
ing snow on the high mountains of 
Utah, Colorado, and Wyoming. It 
reaches the stage of maximuin flow, 
approximately 50,000 cubic feet per 
second, in the months of May and June, 
when the demand for irrigation is 
normally the highest ; its minimum flow 
—about 4,000 cubic feet per second— 
occurs in the months of January and 
February, at the time of least demand. 
The opportunities for storage on this. 
stream are very great. 

The silts of the river are difficult to 
handle in canals, but the fertilizing 
properties which they have are such 
that lands irrigated with these muddy 
waters will never require further fer- 
tilization. 

Mr. R. H. Forbes, of the Agricul- 
tural Experiment Station at Tucson, 
Arizona, who has made a study of the 
silt in the Colorado River, has pointed 
out that this stream resembles the Nile 
in many particulars. Like the great 
river of Egypt, the Colorado is subject 
to an annual summer rise sufficient to 
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overflow the extensive areas of its 
borders and delta lands. These high 
waters are rich in fertilizing sediments, 
are exceptionally free from alkaline 
salts, and come at an opportune time 
forirrigation. Mr. Forbes maintains that 
when the Colorado is understood and 
utilized as successfully as the greater 
and better-known Egyptian stream, it 
will be recognized as the American 
Nile—the creator of a new country for 
the irrigator, the mother of an occi- 
dental Egypt. 


Search for Underground Waters. 


A new division, to be known as the 
division of hydrology, has recently 
been organized in the hydrographic 
branch of the Geological Survey. The 
work of this division will include the 
gathering and filing of well records of 
all kinds, the study of artesian and 
other problems relating to underground 
waters, and the investigation of the 
stratigraphy of the water-bearing and 
associated rocks. In addition to the 
gathering of statistics relating to the 
flow, cost, etc., of the wells, itis hoped 
in the future to give especial attention 
to the geologic features which govern 
or which are related in any way to the 
supply of water. 

The division will be subdivided into 
two sections, the eastern and the west- 
ern, the first embracing the Gulf and 
Mississippi River states and the states 
to the east, and the second embracing 
the remaining (‘‘ reclamation ’’) states 
and territories, or those having public 
lands. The charge of each section has 
been assigned to a geologist, the west- 
ern section to Mr. N. H. Darton, and 
the eastern to Mr. M.L. Fuller. The 
office details are in charge of Mr. Fuller. 

The sections will be further subdi- 
vided so that each state or group of ad- 
jacent states shall constitute a district 
in which the work of collecting data 
and of investigating the problems re- 
lating to underground water will be in 
charge of a geologist employed for the 
purpose. 

In the western section it is expected 
that the study of the geologic structure 
will be followed by the sinking of wells 
by the Survey, the aim being to test 


such of the arid or semi-arid regions as 
appear to present conditions favorable 
for artesian water, with a view to their 
ultimate development for agricultural 
purposes. 


Investigations on the North Platte 
River, Wyoming. 

Preliminary to the commencement of 
actual construction of systems of irri- 
gation under the Reclamation Act of 
1902, a thorough knowledge is being 
acquired by the Geological Survey of 
those streams in Wyoming which seem 
to afford the greatest natural advantages 
for impounding large bodies of water 
where it may be available for the irri- 
gation of agricultural tracts. A recon- 
naissance survey has just been com- 
pleted by A. J. Parshall, Resident 
Hydrographer of the Survey for Wyo- 
ming, extending more than 400 miles 
along the North Platte River from a 
point where it breaks through the 
mountains near the southern boundary 
of the state. The survey also included 
many of its tributaries. 

The information thus gained will be 
of great value in determining the plans 
that will finally be adopted in conserv- 
ing and applying the flood waters of a 
stream now going to waste and capable 
of reclaiming more land than is at 
present being irrigated in the state. 


Reclamation Possibilities of Nevada 
Deserts. 


Under the direction of Mr. L. H. 
Taylor, resident hydrographer of the 
Geological Survey at Reno, Nevada, 
13 new stream-gaging stations have 
been established in Nevada and eastern 
California. Three of these are on 
Walker River and branches, one on 
Carson River, six on Truckee River 
and tributaries, and four on the Hum- 
boldt and its tributaries. The run-off 
data from these and the other eight 
gaging stations on these streams, when 
they cover a period sufficiently long to 
include the two extremes of run-off, 
will be of great value in determining 
the irrigation possibilities and designing 
the works oneach. A dozen rain gages 
are to be located at characteristic places 
in this section. These, with the eleven 
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already in use there, will, with the aid 
of the run-off data, render ascertainable 
the ratio of precipitation to run-off, and 
thus enable engineers to compute, from 
rainfall records, the run-off from adja- 
cent auxiliary water-sheds. Evapora- 
tion from the surface and fluctuations of 
the surface level of some of the larger 
lakes are being measured, and losses in- 
cident to storage of large bodies of water 
and losses from small bodies of running 
water are to be studied. During the 
last season Mr. Taylor has been assisted 
by Prof. E. C. Murphy, of Cornell Uni- 
versity. 

One of the most important agricul- 
tural problems in western Nevada is the 
reclamation of the Carson River Valley. 
This portion of the state joins the 
desert country of the Basin Ranges, 
but the waters of the Carson River and 
its tributaries permit of irrigation and 
save it from being wholly unproductive. 
During the spring and early summer 
the river is swollen by melting snows 


on the Sierra Nevadas, but later in the 
season its volume becomes insignificant, 
and no extensive reclamation through 
irrigation is possible at its low-water 
stages. Within the last few months, 
however, it has become apparent, 
through investigations made by the 
Geological Survey, that with the 
proper conservation of the wasted winter 
and spring flow by the construction of 
storage reservoirs, it would be possible 
to obtain enough water to irrigate not 
less than 120,000 acres of land now 
lying arid, besides materially increasing 
the reliability of the supply for lands 
already under cultivation. With this 
amount of land reclaimed for farming 
purposes, it is estimated that an increase 
in property values in the section re- 
claimed would amount to several mil- 
lion dollars. The estimated cost of this 
storage is less than seven dollars for 
each acre which can be irrigated, or 
about $800,000 for the total acreage re- 
claimed. 


PRIVATE IRRIGATION WORKS. 


PROJECTS WHICH GIVE PRACTICAL DEM- 
ONSTRATIONS OF SUCCESS FROM DE- 
VELOPMENTS ACTUALLY COMPLETED. 


HILE the United States Govern- 
ment is devoting the energies 
of several of its commissions and bu- 
reaus, with their corps of trained ex- 
perts, to the study of the irrigation 
problem, there are many private com- 
panies which are doing practical work 
of great value, not only in the de- 
velopment of irrigable lands but in the 
practical demonstration which they fur- 
nish of the possibilities of irrigation. 
It cannot be gainsaid that the knowl- 
edge of actual results is convincing as to 
the benefits to follow the application of 
needed water to naturally fertile soils ; 
and, in the campaign for the extension of 
irrigation, examples are cogent argu- 
ments. It is with something of this 
thought that ForESTRY AND IRRIGA- 
TION presents some of the salient fea- 
tures of successful private irrigation 
enterprises. 


Felix Irrigation Company. 

The Felix Irrigation Company, at 
Roswell, New Mexico, has a canal 25 
miles in length, which is now irrigat- 
ing about 6,000 acres of land, and is 
capable of irrigating more. Being fed 
by springs and the overflow of artesian 
wells, as well as by a river, it can hardly 
run dry. ‘The land under irrigation ‘s 
principally planted in alfalfa, which 
produces four crops of hay per year, 
yielding about one ton per acre for the 
first three crops, and a little less for the 
fourth. This, together with Kaffir and 
Egyptian corn—excellent feeds—is used 
for fattening cattle and hogs on a large 
scale. On the Felix ranch, under the 
canal system, there are 1,000 acres of 
alfalfa, which cut last year about 4,000 
tons. Owing tothe nature of the land, 
it can be handled very economically. 
Not many years ago the country watered 
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HEAD OF THE CANAI, OF THE FELIX IRRIGATION COMPANY. WASTE WATER FLOWING 
OVER DAM, 


by the Felix canal was arid prairie. In 
twenty years irrigation has increased 
the value of the land around Roswell 
from $1.25 to $125 per acre—exactly 
100 times—and this fact is attested 
by a recent sale where land was sold at 
the latter figure which was originally 
entered as homestead. 

There is an irrigated apple orchard 
covering 700 acres, with about 5,500 
trees. The trees are from five to six 
years old, and in 1901 yielded about 
20,000 bushels ; thirty car-loads of this 
fruit were shipped to Chicago. Last year 
the crop was much larger, and yielded 
about 100,000 boxes. The orchard is 
not irrigated by the canal which sup- 
plies the alfalfa ranch, but from flowing 
springs and artesian wells. Altogether, 
about 7,000 acres should be reclaimed by 
irrigation, supplied by the Felix Com- 
pany, which owns merely the canals, not 
the ranches mentioned. 


The Yakima Valley Canal Company. 


The Yakima Valley Canal Company, 
of North Yakima, Washington, serves 
3,000 acres of land and delivers one 
cubic foot of water per second, meas- 


ured over a Cippoletti weir, upon each 
134 acres. The land served is located 
on what is known as Nob Hill, imme- 
diately adjoining North Yakima, and 
overlooking the entire valley. 

Prices range from $100 per acre to 
$800 per acre, actual sales having been 
made at the latter figure. Gross returns 
on land in fruit are sometimes as high 
as $400 per acre annually, and returns 
of $125 and $150 per acre in potatoes 
are not unusual. Returns on alfalfa 
and timothy hay vary from $25 to $50 
peracre. The Canal Company recently 
decided to enlarge its service and supply 
1,200 acres of new land, extending its 
main canal some six miles. 

The old canal carried 32 cubic feet 
per second, and deductions are made for 
seepage and evaporation of 30 per cent, 
which, as stated, leaves to the laterals 
one cubic foot per second per 134 acres. 
The canal is being enlarged to a carry- 
ing capacity of 75 cubic feet per second, 
and after deducting 30 per cent for 
losses, this will leave a net delivery of 
one cubic foot per second to each 80 
acres. 

The work necessitated by this in- 
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crease of service is under the super- 
vision of Mr. Alfred Bannister, of San 
Francisco, who is on the ground and 
carrying on the operations. 

The water was shut off October 1, 
and all flumes and earth work widened. 
Flumes were treated with two coats of 
asphaltum. All earth work in gravel 
was cemented with Portland cement and 
treated with asphaltum to prevent seep- 
age. The old canal passed around the 
noted Painted Rocks on a trestle 90 
feet high. Thence the water was dis- 
charged into a redwood barrel inverted 
siphon 32 inches in diameter and crossed 
Cowiche Canyon. goo feet, under 100- 
foot pressure. The plans are to discard 
the trestle and construct a 500-foot 
tunnel through the Painted Rocks, 
cementing and asphalting it through- 
out, and to build another siphon 2 
inches larger in diameter alongside the 
old one. Both are the work of the Ex- 
celsior Pipe Works of San Francisco. 

The water along the entire line of 
the canal is measured to the consumer 
over Cippoletti weirs in cubic feet and 
fractions thereof. These weirs were 
installed by Sydney Arnold, resident 


Government Hydrographer, and are 
generally considered the most accurate 
and satisfactory of the known methods 
of water measurement. 

The largest weir on the Yakima Com- 
pany’s canal is 48 inches long and 
serves about 700 acres. 

For service the company’s charges 
are as follows: A water right under the 
canal costs $30 per acre and has hereto- 
fore been subject to annual mainte- 
nance averaging $1 per acre per year, 
but owing to the cost of improvements, 
this fee will be $1.50 per acre for the 
next few years. 


The Wyoming Development Company. 


The Wyoming Development Com- 
pany Of Wheatland, which supplies the 
water for the prosperous Wheatland 
colony, takes its water from the Sybille 
and Laramie rivers. The former stream 
runs parallel with the land from the 
southwest to the northwest corner, and 
the latter practically bounds it on the 
north. 

The company has constructed three 
canals. The first, or No. 1, is 34 miles 
in length, has a width of 25 feet on the 
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bottom, and a depth of 4 feet at its head- 
gate. It has a carrying capacity of 
427.56 cubic feet of water per second. 
No. 2 is 22 miles in length and has a 
width of 22 feet on the bottom, a depth 
of 3% feet at its headgate, and a carry- 
ing capacity of 340.67 cubic feet of 
water per second. No. 3 is 12 miles 
long, 15 feet wide on the bottom, and 
carries 300 cubic feet of water per 
second. 





DISCHARGING GATES AT UPPER END OF CULVERTS, 
NO. 2 RESERVOIR, WYOMING DEVELOP- 


MENT COMPANY. 


Until it reaches the heads of the ca- 
nals the water flows through natural 
channels and loses little by seepage or 
evaporation. It is used immediately 
after being turned into the canals. Ca- 
nal No. 2 has no break from its head- 
gate to its terminus, except the gates 
along its line, which are used for the 
distribution of water to its laterals. On 
canals 1 and 3 breaks occur by reason 
of dry streams or gulches. 


A tunnel three-fifths of a mile in 
length and 7 by 8 feet in diameter, with 
a fall of 2 feet in 100 for the first 400 
feet, and 1 foot in 100 for the remainder 
of its length, has been cut through solid 
rock. ‘This conveys the water from the 
Laramie River to Blue Grass Creek, 
which flows into the Sybille River. 
From that stream the canals above men- 
tioned have been constructed along the 
higher levels of the land. Lateral and 
sublateral ditches leading from 
the main canals distribute the 
water over the entire area. 

As at present completed, the 
system of irrigation furnishes a 
sufficient quantity of water for 
the successful growing of crops 
on about 60,000 acres of land. 

To reinforce and fully fortify 
against drouth in any season, in 
1896 water was turned into a 
natural reservoir, which has a 
shore line of between seven and 
eight miles. The construction 
of a dam was completed lately 
for another natural reservoir ad- 
joining the Laramie River above 
thetunnelofthecompany. This 
reservoir is now being filled with 
water. It, with the other re- 
sources of the company, will fur- 
nish sufficient water to irrigate 
120,000 acres. 

This reservoir will be among 
the largest in the world. It is 
8 miles in length, averaging 214 
miles in width and about 35 feet 
at its greatest depth, averaging 
18feet. It willcover about 7,000. 
acres of land, have a shore-line of 
about 35 miles, and will carry 
about 120,000 acre-feet of water. 

This reservoir will make water 
abundant for all land under 
ditches of the Wyoming Devel- 
opment Company during every growing 
month of the year. It will make the 
destruction of crops by drouth a prac- 
tical impossibility. 

The company has other available res- 
ervoir sites on its lands which can be 
utilized, but they are hardly necessary, 
considering the capacity of the reser- 
voirs now completed. 

The primary rights to the water of 
the streams under which the system is 
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constructed, by the laws of the state 
and the decision of the courts, belong to 
the Wyoming Development Company. 
These are transferred to the farmers as 
the lands are sold or occupied. There 
can be no monopoly of the water or lands, 
as the purchaser owns both, they being 
inseparable. 

From 20 to 50 bushels of wheat may 
be raised to the acre; about the same 
amount of barley and oats; onions, 


100 to 400 bushels; alfalfa averages 
from 3 to 5 tons; two and sometimes 
three cuttings are made during the sea- 
son. The potatocrops are good. Suc- 
cess can be attained on the lands in the 
growth of small fruits, and orchards 
should be extremely profitable. Apple 
trees are not yet old enough, however, 
to show definite results, though trees 
are healthy and free from blight. The 
land is favorable for sugar-beet culture. 


AN INTERESTING FORESTAL OPERATION. 


A PROFITABLE CUTTING OF INSECT-KILLED TIMBER WHICH 


WILL SERVE THE DOUBLE 
RAVAGES OF BARK BEETLES. 


BER AND REDUCING THE 


PURPOSE OF SAVING LUM- 


BY 


AUSTIN CARY, 


FORESTER FOR BERLIN MILLS COMPANY. 


HAVE recently closed, on the part 
of the Berlin Mills Company, a log- 
ging contract that may interest readers 
of FORESTRY AND IRRIGATION, as it 
illustrates in a clear way a class of oper- 
ations that foresters might sometimes 
inject into lumbering to great advan- 
tage. The contract provides for the 
cutting and hauling of several hundred 
thousand feet of dry timber killed dur- 
ing the last few years by insects. 

For more than fifteen years past the 
Spruce on the headwaters of the Andros- 
coggin has been suffering a good deal 
from the ravages of bark beetles. Some 
large tracts have lost more than half 
their standing timber, though until five 
years ago the cause of the loss was not 
clearly known, and no measures were 
taken to save the dead timber or check 
the spread of the trouble. Since that 
time, however, several owners of large 
tracts have been on their guard. Pro- 
fessor A. D. Hopkins was requested to 
make an examination, and his visit re- 
sulted in Bulletin No. 28, ‘‘ Insect Ene- 
mies of the Spruce in the Northeast,’’ 
Division of Entomology, U.S. Depart- 
ment of Agriculture. 

For my own employers the areas likely 


to be damaged by insects have been care- 
fully watched, and, as far as practicable, 
logging operations have been carried on 
in the regions that for this cause anp 
others most needed cutting. The tim- 
ber involved in the present contract 
stands on the west side of Parmachene 
Lake. Three years ago careful exam- 
ination disclosed about 100,000 feet of 
dry timber standing in three bunches. 
To-day the dead timber is three times 
that amount, and the colonies of living 
beetles are large and active. It was 
evident that extensive damage was to 
be expected here unless it could be 
checked, and the extent of injury which 
might be counted on was clearly shown 
by the increasing destruction wrought 
in the immediate vicinity. 

Of course, it would have been easy 
to turn a big logging concern into the 
locality and by an extensive cut make 
sure of getting out the dry and infected 
timber. That was not desirable, how- 
ever, for several reasons, chief among 
which was the desire to preserve the 
appearance of the lake shores for the 
benefit of the Parmachene Club, whose 
main establishment, Camp Caribou, 
stands on an island in the center of the 
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lake. Onthe other hand, we could not, 
without large proportional expense, take 
out the dry timber alone, as we found 
that no contractor would undertake to 
do this. Enough timber to make the 
expense of camp and road building 
moderate in proportion, and liberty to 
cut enough green timber standing with 
the dry so that the work would not 
differ greatly from that to which loggers 
and workmen are accustomed, seemed 
to be necessary from the point of view 
both of the logger and of the owner of 
the land. 

So my task in getting the work done 
was, first, to find a man who was not 
afraid to undertake a job slightly differ- 
ent from those to which he had been 
accustomed and who could be depended 
on to maintain thorough control of a 
crew; and, second, to mark out the 
work so that it could be done at moder- 
ate expense and yet accomplish the ob- 
ject of the operation. To the latterend 
a good deal of hunting was necessary to 
find all the trees that were infested, but 
still green, trees which because of their 
menace to the surrounding woods in 
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the future, it was far more desirable to 
get out than the dry timber. This was 
not so hard, however, as might be 
thought, for the infested timber as a 
rule stands in bunches, showing that 
the swarms of young beetles as they 
leave one tree that has been killed to 
attack others, apparently do not fly far. 
The trees to be cut were designated by 
spotting, and the contractor agreed to 
cut bythe marks. Asa further induce- 
ment to thorough work, we agreed not 
to discount the timber for sap rot, but 
if mainly sound to scale it as green 
timber. 

To accomplish our purpose fully three 
things are essential: First, the forestal 
operation of saving the dry timber and 
putting the infested trees into the water 
where the insects inhabiting them would 
be killed ; second, preservation of the 
scenery for the benefit of the sportsmen 
who enjoy the country; third, soto plan 
an operation that the owners could get 
a fair stumpage out of the timber we 
had to cut. It looks now as if we had 
secured our ends with reasonable suc- 
cess. 


FORESTRY AND IRRIGATION IN CONGRESS 


BILLS, RESOLUTIONS, AND OTHER NATIONAL 
LEGISLATIVE ACTS RELATING TO FORESTRY, 


IRRIGATION, AND 


THE DISPOSAL 


OF THE 


PUBLIC LANDS, CHRONOLOGICALLY ARRANGED. 


HE legislative acts concerning for- 
estry and irrigation for the period 
beginning with February, when our last 
record closed, and ending February 20, 
were comparatively unimportant. The 
bill granting the Central Arizona Rail- 
way Company the right of way through 
the San Francisco Mountains Forest 
Reserve, practically identical with the 
one vetoed by the President at the last 
session, passed both houses and went to 
the White House for approval. At the 
time of going to press the bill had not 
been signed, though the ten-day period 
of consideration had not yet lapsed. 
Petitions for the repeal of the desert 
land law and the commutation clause of 
the homestead act continue to pour in 


from labor organizations of every state, 
showing a definite campaign through 
these bodies. More than fifty of these 
found place in the Congressional Record 
for the period covered by this recapitu- 
lation. A memorial from sundry citi- 
zens of Latah county, Idaho, remon- 
strated against the repeal. The bill to 
open one-half of the Colville Indian 
Reservation, in Washington, to home- 
stead settlement became a law. 


February 2. 


Senator Burrows presented a petition 
of the Aspinwall Manufacturing Com- 
pany of Jackson, Mich., praying for 
the enactment of legislation to appro- 
priate the receipts from the sale or dis- 
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posal of public lands in certain states 
and territories to the construction of 
- irrigation works for the reclamation of 
arid lands, which was referred to the 
Committee on Irrigation and Reclama- 
tion of Arid Lands. 

Senator Platt, from the Committee 
on Printing, reported a resolution for 
the further printing of 15,000 copies of 
the Woodsman’s Handbook (Bulletin 
No. 36, Bureau of Forestry, Depart- 
ment of Agriculture), to be distributed 
as follows : 5,000 copies for the use of 
the Senate; 5,000 for the House of 
Representatives, and 5,000 copies for 
the Department of Agriculture; and 
the same was referred to the House of 
Representatives, where it was referred 
to the House Committee on Printing. 

Senator Teller introduced a bill (S. 
7227) permitting the town of Montrose, 
Colo., to enter 160 acres of land for 
reservoir and water purposes. Referred 
to the Committee on the Public Lands. 

In the House of Representatives, Mr. 
Bates moved to suspend the rules to 
consider a bill (H. R. 15008) providing 


for the better separation and utilization 
of public and private lands within the 
limits of railroad land grants in the arid 


region, with amendments. The motion 
was lost. 

Senate bill No. 6339, providing for 
the confirmation of certain forest lieu 
selections made under the act approved 
June 4, 1897, was referred to the Com- 
mittee on Public Lands of the House. 


February 3. 

The Senate having under consider- 
ation the Statehood Bill, as on several 
other dates, considerable discussion was 
evoked regarding the possibilities of 
forestry and irrigation in the proposed 
states. 

A petition of Camp 4251, Modern 
Woodmen of America, of Villard, Min- 
nesota, praying for the enactment of 
legislation providing for improved 
economy of the forest resources of the 
country, was referred to the Committee 
on the Public Lands. 


February 4. 

The bill (S. 6968) granting the Cen- 
tral Arizona Railway Company a right 
of way for railroad purposes through 
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the San Francisco Mountains Forest 
Reserve, in Arizona, was passed by the 
Senate without amendment. 

The bill (H. R. 159) providing for 
free homesteads on the public lands for 
actual and dona fide settlers in the north 
half of the Colville Indian Reservation, 
Washington, and reserving the public 
lands for that purpose, also passed the 
Senate without amendment. 

The bill (H. R. 12098) entitled ‘‘An 
act extending the homestead laws and 
providing for a right of way for rail- 
roads in the district of Alaska,’’ was 
considered by the Senate in Committee 
of the Whole. After a number of 
amendments and corrections, the bill 
went over for future consideration. 

In the House the bill (S. 6968) grant- 
ing the Central Arizona Railway Com- 
pany aright of way for railroad pur- 
poses through the San Francisco Moun- 
tains Forest Reserve, Arizona, was re- 
ferred to the Committee on the Public 
Lands. 

The bill (H. R. 159) providing for 
free homesteads for actual and dona fide 
settlers in the north half of the Col- 
ville Indian Reservation, Washington, 
and reserving the public lands for that 
purpose, having passed the Senate and 
the House, became ready for Executive 
action. 


February 6. 

The bill (H. R. 159) providing for 
free homesteads on the public lands for 
actual and dona fide settlers in the’ north 
half of the Colville Indian Reservation, 
State of Washington, was presented to 
the President of the United States for 
his signature. 

The House of Representatives received 
resolutions from the National Live Stock 
Association favoring a public-land com- 
mission, and protesting against the pas- 
sage of House bill 15008, called the 
‘‘land exchange’’ bill, and favoring the 
preservation of pasturage on the public 
domain. 

Mr. Eddy, from the Committee on the 
Public Lands, to whom was referred the 
bill (H. R. 11652), an amendment to the 
United States Statutes at Large, entitled 
‘‘An act to authorize the President of the’ 
United States -to cause certain lands 
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heretofore withdrawn from market for 
reservoir purposes to be restored to the 
public domain, subject to entry under 
the homestead law, with certain restric- 
tions,’’ reported the same without amend- 
ment, accompanied by a report (No. 
3659); which said bill and report were 
referred to the Committee of the Whole 
House on the state of the Union. 


February 7. 

A bill (S. 7288) extending the time 
for making proof and payment for all 
lands taken under the desert-land laws 
by the members of the Colorado Cooper- 
ative Colony for a further period of three 
years was referred to the Committee on 
the Public Lands. 

A bill (S. 6689) to protect from tres- 
pass the public lands of the United 
States and the wild animals and game 
thereon, which does not propose to in- 
terfere with local game laws, was intro- 
duced by Senator Perkins, and passed. 

A bill (S. 7123) providing for the fur- 
ther protection of the public forest re- 
serves by giving wardens power to arrest 
persons found violating any laws and 
regulations of the reserves was intro- 
duced by Senator Depew, and passed. 

In the House, Mr. Lacey, from the 
Committee on Indian Affairs, to which 
was referred the bill (H. R. 16280) to 
open for settlement 505,000 acres of 
land in the Kiowa, Comanche, . and 
Apache Indian reservations in Okla- 
homa, reported the same with amend- 
ment, accompanied by a report (No. 
3661). Referred to the Committee of 
the Whole House on the state of the 
Union. 


February 9. 

Senator Foster, of Washington, sub- 
mitted an amendment proposing to ap- 
propriate $21,000 for the management, 
protection, and improvement of Mount 
Rainier National Park, Washington, 
and the same was referred to the Com- 
mittee on Forest Reservations and the 
Protection of Game. 

In the House of Representatives, a 
bill (H. R. 17327) providing for the 
sale of public lands belonging to the 
United States, and situated on the 
Mississippi River and Grand Pass, was 
referred to the Committee on the Public 
Lands. 
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A message from the President an- 
nounced that he had signed the bill 
(H. R. 159) providing for free home- 
steads in the north half of the Colville 
Indian Reservation. 


February 10. 

A joint resolution was presented to 
the Senate from the Legislature of 
Wyoming, relative to irrigation investi- 
gations by the United States Depart- 
ment of Agriculture, and praying for 
their continuance, was referred to the 
Committee on Agriculture and Forestry. 

Senator Heitfeld reported without 
amendment and with a report the bill 
(S. 7288) extending the time for mak- 
ing proof and payment for all lands 
taken under the desert-land laws by 
members of the Colorado Cooperative 
Colony for a further period of three 
years. The bill was passed. 


Senator Burton, from the Committee 
on Forest Reservations and the Protec- 
tion of Game, submitted a favorable re- 
port on the amendment to appropriate 
$21,000 for the management, protec- 
tion, and improvement of Mount Rainier 


National Park, in Washington. Re- 
ferred to the Committee on Appropria- 
tions. 

The bill (H. R. 16731) referred to the 
Committee on the Public Lands, which 
permits the town of Montrose, Colo., to 
enter 160 acres of land for reservoir and 
water purposes, passed the Senate. 

Senator Warren introduced a joint 
resolution (S. R. 167) providing for a 
careful inquiry and report respecting 
the present operation of certain public- 
land laws. Referred to the Committee 
on the Public Lands. 

In the House a petition of the Bone- 
steel Commercial Club, of Gregory 
county, S. Dak., for the opening of the 
reservation land in Gregory county for 
homestead settlement, was referred to 
the Committee on the Public Lands. 


February 11. 

Mr. Mondell offered an amendment to 
the appropriation of $130,000 made for 
the Geological Survey for the purpose 
of surveying lands within forest reser- 
vations, stating that the General Land 
Office alone should have the preparation 
of these surveys. The amendment was 
lost. 
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The act (S. 7288) increasing the time 
for making proof and payment for all 
lands taken under the desert-land law 
by members of the Colorado Codpera- 
tive Colony for a further period of three 
years was received from the Senate and 
referred to the Committee on the Public 
Lands. This committee reported the 
same without amendment, and with a 
report (No. 3704), both of which were 
referred to the House Calendar. 

A joint resolution of the Idaho State 
Legislature, relating to the stone and tim- 
ber act, was referred to the Committee 
on the Public Lands. 


February 12. 

A message from the Senate to the 
House announced that it had passed the 
bill (H. R. 12098) entitled ‘‘An act to 
amend section 1 of the act of Congress 
of May 14, 1898, entitled ‘‘An act ex- 
tending the homestead laws and provid- 
ing the right of way for railroads in the 
district of Alaska.’’ 

A bill was introduced by Mr. Lacey 
(H. R. 17393) to authorize registers and 
receivers of United States land offices to 
furnish transcripts of their records to 
individuals. Referred to the Committee 
on the Public Lands. 

A joint resolution of the legislature 
of Wyoming, indorsing the irrigation 
investigations of the Department of 
Agriculture, was referred to the Com- 
mittee on Agriculture. 


February 16, 

A message to the Senate from the 
House announced that it had disagreed 
with the amendments of the Senate to 
the bill (H. R. 12098) to amend section 1 
of the act of Congress approved May 
14, 1898, entitled ‘‘An act toextend the 
homestead laws and provide for a right 
of way for railroads in the district of 
Alaska.’’ A conference was asked. 

Senator Foraker introduced a me- 
morial from the Chamber of Com- 
merce, Honolulu, Hawaii, remonstrating 
against the enactment of legislation pro- 
viding for the extension of the land laws 
of the United States to that territory; 
which was referred to the Committee on 
the Pacific Islands and Porto Rico. 

The bill (H. R. 14511) authorizing 
the relinquishment to the United States 
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of claims and patented lands within the 
national parks in the State of California 
and permitting the settlers and owners 
thereof to secure other lands outside of 
said parks, in accordance with section 
24 of the act of Congress approved 
March 3, 1891, was reported from the 
Committee on the Public Lands, towhich 
it had been referred, with amendments 
thereto and a report. 

The House of Representatives passed 
the bill (S. 7288) extending the time 
for making proof and payment for all 
lands taken under the desert-land laws 
by members of the Colorado Coodpera- 
tive Colony for a further period of three 
years. 

The bill (H. R. 15985) to confirm 
certain forest lieu selections made under 
the act approved June 4, 1897, and the 
bill (S. 6968) granting to the Central 
Arizona Railway the right of way 
through the San Francisco Mountains 
Forest Reserve also passed. 

A bill CH. R. 16280) authorizing the 
opening for settlement of 505,000 acres 
of land in the Kiowa, Comanche, and 
Apache Indian reservations in Okla- 
homa Territory failed to pass. 

The bill (S. 6290), with areport (No. 
3620) on the same, was referred to the 
Committee of the Whole House on the 
state of the Union by the Committee on 
the Public Lands. The bill is to ex- 
tend the provisions of section 2455 of 
the Revised Statutes of the United 
States as amended by an act of February 
26, 1895, relating to public lands. 

Resolutions in support of the bill (H. 
R. 17103) permitting the payment of 
the value of public lands to persons en- 
titled to make entry upon such lands in 
certain cases were received from three 
Grand Army posts in Michigan, and 
referred to the Committee on the Public 
Lands. 

The bill (H. R. 15985) to confirm 
certain forest lieu selections made under 
the act approved June 4, 1897, having 
passed the House, went to the Senate, 
and was there referred to the Commit- 
tee on the Public Lands. 

A memorial of E. B. Voorhees, di- 
rector of the New Jersey Agricultural 
Experiment Stations, New Brunswick, 
N. J., to the Senate, remonstrating 
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against a reduction of the appropria- 
tion for irrigation investigations, was 
referred to the Committee on Irrigation 
and the Reclamation of Arid Lands. 


February 18. 

Senator Clark, of Wyoming, from the 
Committee on the Public Lands, to 
whom was referred the bill (S. 7247) 
for the relief of certain homestead set- 
tlers in the State of Alabama, on lands 
which have been recovered, or which 
may hereafter be recovered, in the 
courts by the grantees of certain rail- 
road companies of that state, reported 
it without amendment. 

Mr. Wilcox presented to the House 
the petitions of 606 voters of Honolulu, 
Hawaii, praying for the enactment of a 
law to provide Hawaiian citizens with 
homesteads from the public lands in 
Hawaii. Referred to the Committee on 
the Territories. 


February 19. 

A petition was presented to the Sen- 
ate from the house of representatives 
of the State of Missouri, praying for 
the establishment of a national park in 
the famous Ha-Ha-Tonka region, in 
Camden county, Missouri. Referred to 
the Committee on the Public Lands. 

Mr. Stephens, of Texas, introduced 
in the House of Representatives a bill 
(H. R. 17470) to open for settlement 
505,000 acres in the Kiowa, Comanche, 
and Apache Indian Reservations. Re- 
ferred to the Committee on Indian 
Affairs. 

Petitions in support of the bill (H. R. 
17103) permitting the payment of the 
value of public lands to persons entitled 
to make entry upon such lands in cer- 
tain cases were received from twoG. A. 
R. posts in Michigan. Referred to the 
Committee on the Public Lands. 


February 20. 

The bill (S. 6968) granting the Cen- 
tral Arizona Railway the right of way 
through the San Francisco Mountains 
Forest Reserve was presented to the 
President for signature. The Speaker 


of the House also signed the bill (S. 
7288) extending the time for making 
proof and payment for all lands taken 
under the desert-land laws by the mem- 
bers of the Colorado Cooperative Colony 
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for a further period of three years, mak- 
ing it ready for Executive action. 

Mr. Miller introduced a bill (H. R. 
17483) providing for the better separa- 
tion and utilization of public and private 
lands within the limits of railroad land 
grants in the arid and semi-arid regions 
of the State of Kansas. Referred to the 
Committee on the Public Lands. 

Mr. Hamilton presented a resolution 
from Hill Post, No. 159, G. A. R., of 
Middleville, Mich., in support of the 
bill (H. R. 17103) permitting the pay- 
ment of the value of public lands to per- 
sons entitled to make entry upon such 
lands in certain cases. 


STANDING COMMITTEES OF THE HOUSE. 


Agriculture. — Messrs. Wadsworth, 
Henry of Connecticut, Connell, Wright, 
Haugen, Dahle, Scott, Haskins, Henry 
C. Smith, Graff, Williams of Mississippi, 
Lamb, Cooney, Gordon, Allen of Ken- 
tucky, Neville, and Flynn. 

Public Lands.—Messrs. Lacey, Eddy, 
Mondell, Miller, Jones of Washington, 
Esch, Moody of Oregon, Needham, 
Martin, Tompkins of New York, Ford- 
ney, Shafroth, Kleberg, Griffith, Brun- 
didge, Lassiter, Burnett, and Flynn. 

Iriigation of Arid Lands.—Messrs. 
Reeder, Mondell, Sutherland, Tirrell, 
Brandegee, Dwight, Newlands, Neville, 
Underwood, and Bellamy. 


COMMITTEES OF THE 
SENATE. 


STANDING 


Agriculture and Forestry. — Messrs. 
Proctor, Hansbrough, Warren, Foster 
of Washington, Dolliver, Quarles, Quay, 
Bate, Money, Heitfeld, and Simmons. 

Forest Reservations and the Protection 
of Game.—Messrs. Burton, Depew, Per- 
kins, Clark of Wyoming, Pritchard, 
Kearns, Kittredge, Morgan, Tillman, 
Gibson, and Simmons. 

hrigation and the Reclamation of Arid 
Lands.—Messrs. Simon, Warren, Stew- 
art, Quarles, Bard, Quay, Kearns, Diet- 
rich, Harris, Heitfeld, Bailey, Patter- 
son, and Gibson. 

Public Lands.—Messrs. Hansbrough, 
Nelson, Clark of Wyoming, Bard, 
Kearns, Gamble, Burton, Dietrich, 
Berry, McEnery, Heitfeld, McLaurin of 
Mississippi, and Gibson. 





THE DATE PALM IN AMERICA. 


RESULTS OF THE ATTEMPTS TO PROP- 
AGATE THIS TREE FOR COMMER- 
CIAL PURPOSES IN THE SOUTHWEST. 


7 1899 the United States Department 

of Agriculture, in cooperation with 
the Arizona University Agricultural 
Experiment Station, started a Date Palm 
orchard at Tempe, Arizona. Plants 
were brought from Egypt, Algeria, Ara- 
bia, and Beluchistan, and though the 
experiment at first seemed to fall far 
short of success, there is now sufficient 
promise and prosperity in.the planting 
to warrant a continued interest and a 
further study. The first failures were 
due for the most part to a lack of knowl- 
edge of comparative conditions in Amer- 
ica and the Old World regions, where 
the Date Palm grows to its highest per- 
fection. 

The attempt to propagate this palm in 
the arid regions of the southwest, where 
adverse soil conditions are to be met, 
even where there was an abundance of 
water, grew out of the need of alkali- 
resistant growths. The Date Palm fur- 
nishes, in its native areas, a successful 
alkali-resistant crop. Unfortunately, 
first plantings were made without suffi- 
cient data as to climatic conditions and 
soil analyses; moreover, the long trans- 
portation from Asia and Africa to Ari- 
zona were a cogent factor against imme- 
diate results, and plants had but little 
opportunity to regain strength after 
their long journey before an adverse 
condition in the new habitat was likely 
to prove fatal. 

The first importation, August 3, 1899, 
comprised six medium-sized suckers, 
rooted in tubs of earth, and were con- 
signed to the Tempe orchard from 
Algiers, via Washington. These were 
planted in sub-irrigated ground and were 
watered at irregular intervals. They 
had second-rate care, and died after 
giving only temporary signs of growth. 
Sixteen small suckers from a male tree 
near the proposed orchard were also 
planted that year, but these again had 
insufficient care, due to inconvenient ar- 


rangements, and died soon after, prob- 
ably because of a lack of water in the 
beginning. The next year 100 native- 
grown seedlings were transplanted at 
Tempe, from Alhambra, Ariz. Intrans- 
portation they had been balled in dry 
soil, and were soaked three days in ditch 
water before being planted, April 30, 
1goo. These were irrigated, but not 
quite as often as they should have been. 
The frosts of the two succeeding win- 
ters, 1901-02 and 1902-03, cut them 
back severely. At the end of last sum- 
mer, although the plants were small, 
64 had survived. In July, 1900, 445 
suckers came from Algiers, via New 
York and New Orleans. Some of these 
were sent to Berkeley and Pomona, Cal., 
a few to Phoenix, Ariz., but most of 
them, 384, went to the Tempe orchard. 
These were frosted the next winter and 
many gave no evidence of growth until 
the hot weather of August and Septem- 
ber, 1901. These were given the best 
of care in watering, and the frost of 
1902 did but little damage. Three- 
fourths of this shipment may be con- 
sidered as now established, including 
23 of the 26 varieties imported. The 
Rhars and Deglet Noor varieties were 
the most numerous of this shipment, 
and 17 of the former and one of the latter 
bore small crops of fruit only two years 
after transplanting. The Ahars can 
possibly be grown in a cooler locality 
than the Salt River Valley, but the 
Deglet Noor requires a long, hot season 
to develop its fruit. In May, 1go1, 
eighteen suckers were received from 
Lower Egypt, and a year later, although 
five were growing and might be con- 
sidered established, the rest had died. 
The reason for this high percentage of 
loss was not apparent, as the plants had 
received excellent care. It was proba- 
bly a case of too great difference in soil 
or climate conditions not understood. 
In October of this year 35 fair-sized 
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trees came from Egypt in tubs of earth 
and spent the winter in a green-house 
at Tucson. They had suffered from 
the fourteen days’ trip from New York 
to Tucson, but in September, 1902, all 
but three seemed certain to live. A 
shipment of 212 suckers from Arabia 
and Beluchistan was received in June, 
1902, but it is impossible to say at this 
time how many will survive. 

There are now growing about 550 im- 
ported trees and 60 local seedlings. 
There has been no appearance of the 
worst enemy of the tree, the Date Palm 
scale, owing to careful and successful 
fumigation, and it has been shown that 
the pest is easily manageable and should 
give but little trouble. 

As a commercial venture it must be 
admitted that certain elements of risk 
must be considered. So far the suita- 
bility of various districts for the most 
valuable varieties of the Old World 
palms is not known. Unfortunately 
temperature and soil records required for 
accurate comparisons between the old 
and new habitat have not been made 
thoroughly, although the data obtained 
during the past summer in Algeria and 
Egypt by Mr. T. H. Kearney, of the 
Bureau of Plant Industry, and Mr. 
Thomas H. Means, of the Bureau of 
Soils, U. S. Department of Agriculture, 
should prove of great value. 
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Commercial conditions in America 
must enter largely into the considera- 
tions of profit. The Kabyles and Bed- 
ouins, forinstance, depend on the dates 
only slightly sweet as a staple article of 
food, and growers probably realize 
greater profits from these than from the 
exceedingly sweet dates used as con- 
fections in America. So that a home 
market for the latter kind only is open 
to the American grower, unless the less 
sweet varieties become an article of 
common diet. 

Date palms need plenty of water, but 
having that, they should grow well on 
much of the alkaline soil of New Mex- 
ico, Arizona, and southern California. 
They come into bearing early and pro- 
duce fruit for forty, fifty, and perhaps 
even one hundred years. ‘Therefore 
shrewd judgment should be used in 
planting for future commercial needs. 

In conclusion it must be stated that 
there is, for many reasons, great risk in 
importing trees and suckers, and at this 
time it seems that home-planted seed- 
lings and native suckers should prove 
most profitable. While the industry is 
still in its most incipient stages, there 
are grounds for belief that the Date 
Palm can find congenial conditions in 
America, and that its growth may add 
an important agricultural industry to 
certainl ocalities. 


MOTIONS OF UNDERGROUND WATERS. 


INTERESTING FACTS ABOUT WATER BENEATH 
THE GROUND, ITS MEASUREMENT AND USES. 


ROF. CHARLES S. SCHLICH- 
TER, in a paper published by the 

U. S. Geological Survey, says that the 
amount of water within the crust of 
the earth is enormous, amounting to 
565,000,000,000,000 cubic yards. This 
estimate is based upon the supposition 
that the average depth which waters can 
penetrate beneath the surface is 6 miles 
below the land and 5 miles below the 
ocean floor. This vast accumulation, 


if placed upon the earth, would cover its 
entire surface toa uniform depth of from 


3,000 to 3,500 feet. Under the influence 
of gravitation the water is generally in 
motion, and the object of Professor 
Schlichter’s paper is to describe the rate 
and manner of its overflow and the laws 
governing the same. Experiments have 
shown that not only do sands and grav- 
els possess porosity, but rocks presum- 
ably solid and compact may be traversed 
by water. Evenso hard a rock as gran- 
ite, selected for the sarcophagus of the 
tomb of General Grant on account of its 
great strength, shows a porosity of 0.23 
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percent. The most productive water- 
bearing rocks, however, are found to be 
the porous sandstones, and in some cases 
limestones, whose inner texture has been 
chemically dissolved. 

The popular idea of underground 
waters is derived from the rivers of 
copious discharge found in the Mam- 
moth and other caves; but this idea is 
erroneous, as such streams, though of 
great local importance, are compara- 
tively rare. The great mass of ground 
water slowly percolates through sand 
and gravel deposits, sandstone, and 
other porous material under a wide 
extent of territory. Though its motion 
carries it but a fraction of a mile ina 
year, this ground water is so widespread 
and often so accessible as to be of the 
greatest economic importance. 

The knowledge of the underflow that 
exists beneath the gravel of all river 
valleys has been taken advantage of in 
arid sections of the West, where the 
running dry of streams deprives irriga- 
tors of their water supply. By exca- 
vating to bed rock in river gravels and 
building an impervious barrier across 
the channel, these underground waters 
are saved in sufficient quantities to be 
of great value to the farmer. A nota- 
ble subsurface dam of this kind has 
been constructed on the Pacoima Creek, 
California, to furnish water for irriga- 
tion and domestic use. 

Deep zones of flow are a most impor- 
tant feature of the movements of under- 
ground waters, and open up an interest- 
ing field for investigation. The won- 
derful artesian basin of North Dakota 
and South Dakota, which has proved 
such an important factor in the economic 
development of these states, forms one 
of the illustrations used by Professor 


Schlichter in the explanation of deep- 
seated underflows. 

A cross-section of this part of the 
country clearly shows the interesting 
fact that the water which comes to the 
surface in the gushing wells of the 
Dakotas travels underground all the 
way from the Black Hills and Rocky 
Mountain slopes, in the water-bearing 
strata known as the Dakota sandstone. 
Another illustration of extensive basins 
due to deep underground flows is found 
in Wisconsin, where an extensive area 
of water-bearing rocks, nearly 1,000 
feet thick, conducts water of singular 
purity under large areas of the state. 

It must be borne in mind that there 
is a limit to the amount of water which 
can be drawn from an artesian basin, 
and that there is no such thing as an 
inexhaustible underground supply. The 
gradual failure of the wells which sup- 
ply the city of Denver clearly illustrates 
this fact. So great a demand was made 
upon this basin between the years 1884 
and 1890 that it has been estimated 
that, if all the wells were now plugged, 
the water-bearing strata of the basin 
would require forty years to recover 
the saturated conditions which existed 
when the first well was sunk. 

The study of underground water in 
its relation to the effective water supply 
of the country is one of the most im- 
portant departments of the work of the 
United States Geological Survey. It 
is carried on in the arid regions, where 
water for irrigation is of the greatest 
value ; in the middle west, where graz- 
ing and successful farming largely de- 
pend on it, and in the east, where an 
unpolluted supply for domestic and 
municipal use is yearly becoming a more 
serious problem. 


RECENT PUBLICATIONS 


The Forests of Upper India and Their Inhabitants. 
By THOMAS W. WEBBER, late Forest Sur- 
veyor for the Northwest Provinces and 
Deputy Conservator of Forests in the Cen- 
tral Provincesand Gorakhpur. Published 
by Edwin Arnold, London, and Longmans, 
Green and Co., New York. 

The book is an account of the author’s life in 


the hills of India, and relates to a period of 
years shortly after the great mutiny in 1857. 
It describes briefly the forests of the Northwest 
and Central Provinces, but is confined mostly 
to a description of the people and animals 
which inhabit these regions. It is remarked 
in the preface that in those days the knowl- 
edge of forestry, from a French or German 
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standpoint, was of less importance than the 
ability to swear roundly in Hindoostani, use a 
rifle and hunting knife to advantage, and suc- 
cessfully endure the hardships of a treacherous 
climate. 

The book opens with a delightful description 
of the Himalayas, and recounts in detail] a trip 
from the plains up through the foothills to the 
snow peaks and borders of Tibet. The life of 
these sacred mountains is set forth in such an 
attractive way that the reader is carried along 
with the party, and seems to live among the 
Blue Pines, Deodars, and Spruces of the rocky 
slopes. He is introduced to the little, lean, 
and wiry hillmen, with their Gurkha knives 
and copper kettles, and to their wives at work 
in the fields, where from time to time a tiger 
appears and carries them off to the jungle. 
Sambur, cheetal, bears, mountain goats, and 
tigers are followed and hunted down, and a 
short journey into Tibet is described, where a 
mimic clash takes place with the diminutive 
soldiers from the holy land of Lhassa. A 
touch of romance and excitement runs through 
the whole. 

The author was engaged in making a forest 
survey and maps of the mountain regions, and 
descriptions were made as to the character and 
distribution of the forest stand. The mer- 
chantable trees were divided into classes ac- 
cording to diameters, and surveys were run 
through the forest according to the well-known 
‘strip’? method. The last chapter contains 
an outline of forestry in Germany (where the 
author received his education) and remarks as 
to the urgent need of more rational forest man- 
agement in Great Britain and her colonial pos- 
sessions. A map is appended, showing the 
forest cover of the regions described. 

The book contains but little relating to sci- 
entific forestry, although it is an excellent 
description of the life of an Indian forester, 
and gives one a most interesting glimpse of 
nature in this corner of the world. 

F. E. OLMSTED. 


Annual Report of the Board of Regents of the 
Smithsonian Institution for the year ending 
June 30, 1901. Pp. 782. Illustrated. 

One of the functions of the Smithsonian 
Institution, at Washington, is the diffusion of 
knowledge in language ‘‘ understanded of the 
people ;’’ so that, while most of its works are 
intended primarily for the specialist, there is 
an exception made by the Secretary in pub- 
lishing an Appendix to the Report of the 
Board of Regents, which is in fact an annual 
summary of the most interesting events of the 
scientific vear, prepared for that large body 
of the public which does not ‘care for profes- 
sional memoirs, but has a general interest in 
such matters. 

This popular volume for 1901 is before us. 
It contains fifty articles, many of them illus- 
trated, nearly all prepared by masters of the 
respective subjects, telling in clear and inter- 
esting language of the latest progress in all 
the principal branches of knowledge. 

A short sketch of the history and the work 
of the Smithsonian Institution begins with a 
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paragraph from President Roosevelt’s first 
message to Congress, in which he calls at- 
tention to the Institution’s functions and its 
present needs. The paper further states that 
the Smithsonian Institution, which is com- 
posed of the President and his Cabinet, and 
the Vice-President and Chief Justice of the 
United States, has a remarkable organization 
for the administration of funds for the pro- 
motion of science. Its activities could be still 
further increased if it had greater means at 
its absolute disposal; while those who are 
thinking of giving for some special scientific 
object may yet find the Regents, on account 
of the peculiarly disinterested position they 
hold, the best counsellors in suggesting the 
channel into which gifts for public purposes 
might be directed, even should they not see 
their way clear to accepting such donations 
for the Institution itself. 

‘‘Bodies Smaller than Atoms’? is the title 
of an interesting paper, and as we read ‘‘ ‘The 
Laws of Nature,”’ ‘‘ The Greatest Flying Creat- 
ure,’? and ‘‘The Fire Walk Ceremony at 
Tahiti,’’ we are reminded of the wide range 
of subjects included in the Report. Wireless 
telegraphy, transatlantic telephoning, and the 
telephonograph are discussed by experts in 
electrical progress. Attention ought also to be 
called to papers on utilization of the sun’s 
energy, the Bogosloff volcanoes of Alaska, 
the Children’s Room at the Smithsonian, the 
submarine boat, a new African animal, pictures 
by prehistoric cave-dwellers in France, auto- 
mobile races, the terrible lizards that once 
lived in America, and Mr. Thompson Seton’s 
paper on the National Zoological Park at 
Washington. Articles of special interest to 
readers of FORESTRY AND IRRIGATION are 
‘* Forest Destruction,’’ by Gifford Pinchot and 
C. Hart Merriam, and ‘‘Irrigation,’’ by F. H. 
Newell. 

The whole volume has been called ‘‘ the 
best popular scientific annual published in the 
world.”’ 

The Smithsonian Reports are distributed by 
the Institution to libraries throughout the 
world ; they may be had by purchase at cost 
from the Superintendent of Documents, Wash- 
ington, D. C., and may also generally be ob- 
tained free of charge from the applicant’s 
Member of Congress. 


Report of the Agricultural Experiment Station of 
the University of California. Part II, for 
the years 1898-1901, being a part of the 
report of the regents of the university. 
Pp. 409. Illustrated. State Printing Office, 
Sacramento, 1902, 

This report epitomizes the work of the agri- 
cultural school of the University of California 
for three years and covers a great many sub- 
jects of interest to ranchers of the state. The 
largest number of papers on any one line of 
work are devoted to the questions of soils in 
relation to irrigation and drainage to offset the 
injurious effects of alkali. One of the best 
papers is that by E. W. Hilgard, head of the 
experiment station at the university, on “ Irri- 
gation, Cultivation, and Hardpan.”’ It abounds 
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in good sense, and could be read with profit by 
any one whois thinking of taking up any of the 
attractive offers of orchard lands in California. 
The whole report brings out clearly that Cali- 
fornia conditions are so different from those 
of the East, that beaten lines of agricultural 
experiment cannot be followed, but that the 
work undertaken, to be effective, must deal 
directly with the local problems. The report 
has followed the latter method and has con- 
siderable value on that account. 


The Shrubs of Wyoming. By Eiias E. NELSON. 
Bulletin No. 54 of the Wyoming Experi- 
ment Station, Laramie, Wyo. Pp. 48. II- 
lustrated. 

This bulletin follows very naturally in a 
series on the plant life of Wyoming, after 
bulletins 38 and 40, which were, respectively, 
‘‘Cultivated Shade and Forest Trees of Wyo- 
ming ’’ and ‘‘ The Trees of Wyoming and How 
to Know Them.’’ It has interest and value 
and its style proves that its author is thor- 
oughly in sympathy with the subject. The 
value of the shrubs is treated from two view- 
points—zesthetic and economic. ‘Their use 
for ornament is shown, and it is pointed out 
that they conserve the water, prevent washing 
out of the stream banks and soils, form valua- 
ble forage for stock, and in some cases furnish 
edible fruits. Many are recommended for 
ornamental planting, and it is suggested that 
the domestication and improvement of some 
would be desirable from an economic stand- 
point, and would afford an engaging and 
pleasurable pursuit to any one interested in the 
problems of horticulture. 


PUBLISHER’S NOTES. 


John D. Morris & Company, of Philadel- 
phia, publishers of ‘‘ Modern Eloquence,’’ have 
attractively presented an inherently valuable 
set of books, and one which is unique among 
recent publications. The editorial work was 
under the direct personal supervision of the late 
Thomas B. Reed, whose public career gave him 
every opportunity to know and judge the best 
examples of the subject which he has ably 
treated. The work is published in ten volumes 
and is exhaustive in its scope. The mechanical 
excellence of the volumes leaves nothing to be 
desired, typography and binding being in the 
best taste, making a library set of attractive 
value. Full information concerning this set 
may be obtained of the publishers by filling out 
the corner blank of the advertisement of ‘‘ Mod- 
ern Eloquence ’’ in this issue of FORESTRY AND 
IRRIGATION. 


The value of a fountain pen depends on the 
ease with which it writes, the steadiness of the 
ink flow, and the wearing qualities. With 
these as standards, the next consideration is the 
price. It is possible to spend several dollars 
for a pen and then not get satisfaction. The 
Laughlin fountain pen costs $1, and, judged 
from any of the standpoints suggested, is thor- 


oughly satisfactory, and other things being 
equal, price is a consideration. The makers 
present a very liberal offer in their advertise- 
ment on this page. 


LAU Gh IN | 


The Best at Any Price 


Sent on approval to 
responsible people. 


A Pocket Companion of 
never ending usefulness, a 
source of constant pleasure 
and comfort. 

To test the merits of 


Forestry and Irrigation 


as an advertising medium 
we offer your choice of 
these popular styles super- 
ior to the 


$3.00 


grades of other makes for 
only 


fo 


Unconditionally Guaranteed 
Pre-eminently Satisfactory. 
Try ita week, if not suited, 

we buy it back, and give you 

$1.10 for it (the additional ten 
nts is to pay for your trouble 
returning the pen). Weare 
willing to take chances on you 
wanting to sell; we know pen 
values—you will when you 
have one of these. 
Finest quality hard Para rub- 
r reservoir holder, 14k. Dia- 
mond Point Gold Pen, an 
desired flexibility in fine, med- 
ium or stub, and the only per- 
fect ink feed known to thesci- 
ence of fountain pen making. 
Sent pectpaid on receipt of $1.00 
(Registration, 80 extra.) 
This great Special Offer is 
good for just 30 days. One of 
our Safety Pocket Pen Hold- 
ers free of charge with each 
en. 

si Remember—There is No 

“just as good” as the Laughe« 

lin: insist on it; take no 

nces. 2 
State whether Ladies’ or 

Gentlemen’s style is desired. 

Illustrations are full size of 

complete article. Address 


LAUGHLIN MFG. Co., 
841 Griswold St., 
Detroit. Mich. 














A HISTORY OF THE 
AMERICAN PEOPLE 


In Five Volumes 














By WOODROW WILSON, Ph.D., Litt.D., LL.D. 


President of Princeton University. 


RESIDENT WOODROW WILSON has devoted the best years of his life to the prep- 
aration of his great work, ‘‘A History of the American People,” from the earliest times 

to the accession of President Theodore Roosevelt. The work, which is just completed, is 
monumental in character and scope, represents the genius of the greatest historical writer 
of the present time, and is written in that delightfully flowing style which translates histor- 
ical facts into the romance of a nation. It is printed from new type specially cast in 1902. 
In the matter of illustration, every field of human activity has been searched, and hundreds 
upon hundreds of new portraits, prints, maps (in colors), plans, and pictures make the pic- 
torial features alone tell their wonderful story of the finding of the continent and the birth 
and growth of what is the United States of America. There is a photogravure frontispiece 
to each volume, and portraits in India tint and black. It is a curious fact that there was 
not a single complete narrative history of the United States in existence until now. Dr. Wood- 
row Wilson’sis the first. It is bound in dark-blue vellum cloth, leather-stamped, lettered with 
gold, untrimmed edges, gilt tops, etc. The edition is in five volumes, and the price is $25.00. 


O U a O FFE R We will send you the entire set of five volumes, charges pre- 
in. on receipt of $1.00. If you do not like the books 
when they reach you, send them back at our expense, and we will return the $1.00. -If you 
do like them, send us $2.00 every month for twelve months. On receipt of this dollar, we will 
send you, without cost, beginning at once, a year’s subscription to either Harper's Magazine, 
Harper's Weekly, Harper’s Bazar, or the North American Review. In writing, state which 
periodical you want. (F.1.) Send this offer, with your name and address, to 


HARPER & BROTHERS, FRANKLIN SQUARE, N. Y. 
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Manager for Central Eastern Department 


715 Fourteenth St. N. W. 








Marble’s 
Safety Pocket 


Axe 








WILL INTEREST YOU 


Send for circular describing it, to- 
ether with numerous conveniences 
or campers and hunters. 


MARBLE SAFETY AXE CO. 


GLADSTONE, MICH., U. S. A. 
































THE IRRIGATED TRAMP. 
* 


The sun was wheeling on its course, 
Swift down the heavenly way ; 

It lacked but little of vesper bells, 

A mournful chime that sadly tells 
The death of one more toilsome day. 


The prairie broad—a winding trail, 
Near which the summer blossoms grew ; 
A man—a relic of his race, 
With whiskers hanging from his face, 
Through which the winds of evening blew. 


Sore and weary, struggling onward, 
Night o’ertook him on his way, 
So with little thought of morrow, 
Gone all care and bitter sorrow, 
See, he sleeps midst fragrant hay. 


Again the day ; the tramp awakes, 

And notes the ditch stream’s rapid flow ; 
With clothes hung high on “hickory limb ”’ 
He plunges in to take a swim, 

Which he hadn’t had since years ago. 


Forth from his bath he gaily steps, 
From head to foot now irrigated ; 

The hot sun sheds its genial rays, 

The sprouts shoot forth in many ways ; 


To wear strange garments he is fated. 


Alfalfa blossoms spring to life, 
Sunflowers mark his dripping locks, 

And reaching from his very feet 

To where his neck and whiskers meet 
Are waying blooms of holly-hocks. 


Such is irrigation’s power, 

Believe it reader, ’tis a fact ; 
Now our tramp has quit his roaming, 
You can see him in the gloaming, 

Posing in the foliage act. 





—Trrigation Era. 
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FORESTRY 











We make a specialty of 
rowing seedlings for 
orestry Purposes, 
portion of our yy is 
utilized for nothing else. 
Our seeds are always the 
best procurable and may 
be depended upon as be- 
ing inferior to none. % 





AUTHENTIC SEEDS | 
STURDY SEEDLINGS 











Write for a copy of our 
pamphlet entitled § Trees 
for Timber Purposes.’ It 
gives hints how to raise 
from seed, how and 
where to plant them, the 
best kinds, ete. Also 
quotes prices on Seeds 
and seedlings. S:° S 














| quaLity PARAMOUNT 


THOMAS MEEHAN & SONS, Inc. 


Nurserymen and Tree Seedsmen 
DRESHERTOWN, MONT. COUNTY, ... PENNA. 

















ORCHIDS ORCHIDS 


Weare the geet Orchid (remem in the 
United States : 


Our illustrated and descriptive Catalogue 
of Orchids is now oni and har? be had 
on application 


Orchid Growers 
and Importers... 


LAGER & HURRELL 
SUMMIT, N. J. ::::: 


MILLIONS... 


Of Forest Tree Seedlings grown each 





season. . . Also Apple and Pear Seed- 
lings and a complete General Nursery 
Stock. . . Write for our Catalogue, 
Free. 


Gage County Nurseries 
Box No. 601 Beatrice, Neb. 





Money Rolls to Agents 


that sell nursery stock from the famous 


GREELEY, COLORADO, NURSERIES 


whose stock is better adapted to all localities 
than any others. Agents wanted in every 
county. Write at once for terms and terri- 
tory, giving reference. 





SALZER’S SEEDS NEVE 


1,000,000 sean 


lest record of any seedsman on eart 


Bo = we are reaching out for more. W * 
= lesire, by July ist, Seen & ore and hence 
unprecedented 0 


$10. 0O for 10c. 


ae We will mail upon receipt of 10c. in stamps 
ogue, worth $100.00 to any 
ie awake farmer or gardener to- 4g 
“gether with many farm seed samples, 
ow Reardless Ls tae A Bromus, 
,etc., etc., positively worth 
a get a start with, 
upon receipt of but 10c. 
in stamps. 
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FOR SALE. 


One tract of 23,000 acres, one tract of 10,000 
acres, in Eastern Louisiana, and one tract of 
3,500 acres in Eastern Texas. © oF oF 


JOHN T. JUDD, 


LAKE PROVIDENCE, LA. 


Nut Trees. 


Grafted Pecans, Walnuts, Chestnuts and 
Seedling Nut Trees of all kinds. 





Send four cents for our descriptive catalogue 
and price list. 


THE AMERICAN PLANT & SEED CO. 


NASHVILLE, TENN. 





The Publishers of 


FORESTRY AND IRRIGATION 


will pay 25 cents each for all 
copies of the following : 


The Forester, . ... . . July, 1901 
: December, 1901 
Forestry and Irrigation, February, 1902 

8 2 bh March, I902 


sé sé 


Copies must be sent in good 
condition to 


FORESTRY AND IRRIGATION 
Atlantic Building, Washington, D. C. 
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In writing advertisers kindly mention FORESTRY AND IRRIGATION 
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To Many 
Points in 
the State of 






EVERY DAY 


The Union Pacific will sell One-way 
Colonist Tickets at the following rates 


FROM MISSOURI RIVER TERMINALS 


$25.00 to San Francisco, Los Angeles 
and many other California points. 

$20.00 to Ogden and Salt Lake City. 

$20.00 to Butte, Anaconda and Helena. 

$22.50 to Spokane & Wanatchee, Wash. oe a 

$25.00 to Everett, Fairhaven and New\ Sale Feb. 15 
Whatcom, via Huntington & Spokane./ to April 30, 

$25.00 to Portland, Tacoma & Seattle. ae 

$25.00 to Ashland, Roseburg, Eugene, 

Albany and Salem, via Portland. 

E. L. LOMAX, Omaha, Neb., 


General Passenger and Ticket Agent. 






To Many 
Points in 


Oregon and 
* Washington 












Tickets on Sale 
Feb. 15 
to June 15, 1903 

















College Posters. 


Artistic and life-like ; size 14x22 inches ; 
printed in colors of the Universities rep- 
resented. Following is a list of those 
now ready (others in preparation):.. . 
YALE, HARVARD, 
PRINCETON, PENNSYLVANIA, 
CORNELL, ANNAPOLIS, 
WEST POINT, 
BROWN, and POSTER GIRL. 


Price 25 Cents each or Five for $1.00. Ask your 
newsdealer or stationer for them or send to 


THE POTOMAC PRESS, Publishers, 
94 Atlantic Building, Washington, D. C. 


The Potomac Press wants a live represent- 
ative in schools and colleges for these goods, 
and offers an excellent opportunity to college 
book stores and self-supporting students. 





RIP-ANS Tabules 
Doctors find 


A good prescription 
For mankind. 


The S-cent packet is enough fot 
an ordinary occasion. The 
family bottle (price 6O cents) 
contains a supply for a year. 














In writing advertisers kindly 





mention: FORESTRY AND IRRIGATION 
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Five Great Irri gated 
* Valleys 


ARKANSAS VALLEY, COLORADO. Altitude 
3,400 to 4,600 ft.; beet-sugar factories, thousands of 
acres of alfalfa, millions of cantaloupes, extensive 
orchards, flocks of sheep; largest irrigated section 
inthe U.S. Extensive cattle feeding and dairy in- 
terests. Population doubled in five years. 

PECOS VALLEY, NEW MEXICO. Altitude 
3,000 to 4,000 ft.; 175 miles long; on edge of Great 
Plains cattle pastures, afford.ng profitable home 
market for alfalfa and grain; noted for its large 
orchards and fine quality of vegetables; artesian 
belt with 300 flowing wells. 

RIO GRANDE VALLEY, NEW MEXICO. Alti- 
tude 3,700 to 5,300 ft.; 350 miles long; great sheep- 
raising section; mining in i oy ea mountains; 
adapted to fruit raising and small farms. 

SALT RIVER VALLEY, ARIZONA. Altitude 
1,000 ft.; 60 miles long and 20 miles wide; special 
industries—early oranges, live stock, vegetables, 
small fruit, alfalfa, bee culture. 

SAN JOAQUIN VALLEY. CALIFORNIA. Alti- 
tude 50 to 4vo ft.; 20 miles long, 50 miles wide; 
wheat raising, live stock, oil wells, alfalfa, raisin 
and wine grapes, olives, figs, citrus and deciduous 
fruits, almonds, walnuts, lumbering and mines in 
mountains. 

ALL FIVE VALLEYS have never-failing water 
supply, extensive systems of irrigating ditches, and 
rich soil, insuring profitable crops. Pleasant cli- 
mate, especially in winter. Thriving towns, afford- 
ing good markets. Directly reached by the SANTA 
FE. 


For information about farm lands, manufactures, 
and general business openings, address 


G. C. DILLARD, G. E. P. Agt., 377 Broadway, N. Y., or 


ndustrial Commissioner 
nT as Santa Fe 


.T.&S. F. Ry. System, 
Great Northern Bldg., Chicago 
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California, Oregon, 
Washington 


from Chicago daily via the Chicago & North- 


Western Railway. Pullman tourist sleeping 
cars Chicago to San Francisco, Los Angeles 
and Portland without change; double berth 
rate from Chicago only $6.00. 


Personally Conducted Excursions 


Three through trains a day to San Francisco, q 
Los Angeles and Portland over the only 
double-track railway to the Missouri River. 
Round-trip tickets on sale daily at reduced 
rates 

Write for free booklets, maps and time 
tables or call upon any ticket agent for 
tickets reading via the 


Chicago & North-Western Ry. 


W. B. KNISKERN, 
Passenger Traffic Manager, 
Chicago. 

















FARMING in COLORADO, UTAH 
... and NEW MEXICO ... 








The farmer who contemplates changing 








SUNSET MAGAZINE | 











It pictures the Wonders 
and Special Resources of 
the West, and its pages 


























>} his location should look well into the sub- give advertisers oppor- @ 
bY ject of irrigation. Before making a trip tunities offered by no « 
¢ of investigation there is no better way to h blicati f : 4 
$ secure advance information than by writ- py ot omamgendin a > 
> ing to those most interested in the settle- ilar character. Especially 4 
? ment of unoccupied lands. Several pub- in illustrations is the 
> lications, giving valuable information in magazine noteworthy. # 
2 regard tothe agricultural, horticultural, U 
¥ and live stock interests of this great west- mind SvEryY PSet are 
r ern section have been prepared by the artistic halftone engrav- 
Py Denver & Rio Grande and the Rio Grande ings. Subscription $100 

Western, which should be in the hands ot a Year; for sale by all § 
3 all who desire to become acquainted with deal : sh - 
, the merits of the various localities. Write newsdealers. Published 
Pr monthly by the Passenger 
Department of 9 oF 9 1 
) 
‘ 
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4 
$ _S. K. HOOPER, @. P. & T. A eee 
ee ee Southern Pacific C 
} aa outhern Pacific Company 
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ORGANIZED APRIL, 1882. INCORPORATED JANUARY, 1897. 


_ TH E— 


American Forestry Association 








OFFICERS FOR 1903. 


President. 
Hon. JAMES WILSON, Secretary of Agriculture. 
First Vice-President. Corresponding Secretary. 


Dr. B. E. FERNOw, Ithaca, N. Y. ‘ F. H. NEWELL, Washington, D. C. 


Recording Secretary, GEORGE P. WHITTLESEY, Washington, D. C. 
Treasurer, OTTO LUEBKERT, Washington, D. C. 


Directors. 
JAMES WILSON. HENRY S. GRAVES. EDWARD A. BOWERS. FREDERICK V. COVILLE. 
B. E. FERNOW. HENRY GANNETT. OTTO LUEBKERT. F. H. NEWELL. 
FILIBERT ROTH. GIFFORD PINCHOT. GEORGE P. WHITTLESEY. 
Vice-Presidents. 

S1r H. G. JoLy DE LoTBINIERE, Victoria, B. C. | EDWARD F. HoBarrt, Santa Fe, N. M. 
CHARLES C. GEORGESON, Sitka, Alaska. | W. A. WADSWORTH, Geneseo, N. Y. 
D. M. RIORDAN, Flagstaff, Ariz. C. A. SCHENCK, Biltmore, N. C. 
THOMAS MCRAE, Prescott, Ark. FRANK WHITE Bismarck, N. D. 
Wm. R. DUDLEY, Stanford University, Cal. | Wo. R. LAZENBy, Columbus, Ohio. 
HENRY MICHELSEN, Denver, Col, A. C. ScoTT, Stillwater, Okla. 
ARTHUR T. HADLEY, New Haven, Conn. | J. T. RoTHROCK, West Chester, Pa. 
Wo. M. CanBy, Wilmington, Del. H. G. RUSSELL, E. Greenwich, R. I. 
A. V. CLuBBsS, Pensacola, Fla. N. E. HANSEN, Brookings, S. D. 
R. B. REPPARD, Savannah, Ga. THOMAS T. WRIGHT, Nashville, Tenn. 
CHAS. DEERING, Chicago, III. | Wo. L. BRAY, Austin, Texas. 
— Troop, Lafayette, Ind. _ | K. F. Hotmgs, Ogden, Utah. 

HOMAS H. MACBRIDE, Iowa City, Iowa. FRANK W. ROLLINS, Concord, N. H. 
L. W. YaGGy, Hutchinson, Kansas. REDFIELD ProcTor, Proctor, Vt. 
S. C. MASON, Berea, Ky. | D. O. Nourse, Blacksburg, Va. 
LEWIS JOHNSON, New Orleans, La. | ADDISON G. FOosTER, ‘'acoma, Wash. 
EDWARD L. MELLUS. Baltimore, Md. | A. D. Hopkins, Morgantown, W. Va. 
JOHN HK. Hosss, North Berwick, Me. } THOMAS F, WALSH. Washington, D. C. 
N. S. SHALER, Cambridge, Mass. | Jos. M. CAREY, Cheyenne, Wyo. 
CHARLES W. GARFIELD, Lansing, Mich. | ELIHU STEWART, Ottawa, Ont. 
SAMUEL B. GREEN, St. Anthony Park, Minn. | Wo. LITTLE, Montreal, Quebec. 
WILLIAM TRELEASE, St. Louis, Mo. Geo. P. AHERN, Manila, P. I. 
CHARLES E. BESSEY, Lincoln, Neb. | Wm. R. CASTLE, Hawaii. 


JOHN GIFFORD, Princeton, N. J. | J. H. McLEary, San Juan, P. R. 


Annual Dues, $2.00. Life Membership, with exemption from further dues, $100.00. 
Sustaining Membership, $25.00 a year. 
FORESTRY AND IRRIGATION is the official organ of the Association, and is sent regularly to all members. 














APPLICATION FOR MEMBERSHIP. 


NES GOT ea ee ME ae TaN Gili li Dia ai iy ih ace OSE ARE OR 
AMERICAN FORESTRY ASSOCIATION, 
WASHINGTON, D. C. 


DEAR Sir: I hereby signify my desire to become a member of the American Forestry 


Association. Two dollars ($2.00) for annual dues enclosed herewith. 
Very truly yours, 
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Great Southwest System 
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Thriving Towne of"... ses.) MANOAS, 
The > nae River Valleys and Trade Cen- NEBR ASK A, 
Sceneryand the Famous Mining Distrito? COLORADO, 
ber Lands and Famous Hot Springs of. ARKANSAS, 
| ice Aes geal Rolling Prairies and Wood- INDIAN 

s P TERRITORY, 
The Sugar Plantations of LOUISIANA, 
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Ranges and Winter Resorts of TEXAS, 


Historical and Scenic OLD AND 
oe NEW MEXICO 
find mes "ACLAS gormections-tme FoP- ARIZONA and 
4 CALIFORNIA. 





FOR DESCRIPTIVE AND ILLUSTRATED PAMPHLETS, LAND FOLDERS, EtTc., 
ADDRESS COMPANIES’ AGENTS. 


C. G. WARNED, RUSSELL HARDING, H. C. TOWNSEND, 
Second Vice-President, Third Vice-Pres’t and Gen’! Mgr., Gen’! Pass’r and Ticket Agent, 
ST. LOUIS, MO. 





NEW YORK OFFICE, 335 BROADWAY. 











HORBURN’S 
SEEDS 


New York State 





College & Forestry 














They have been developed by 
careful, thoughtfcl propagation 
throughout the Nineteenth cen- 
tury. Thorburn’s 116-page Century 
Catalogue of these 


Seeds of 
a Century 


is the 100th successive annual 
issue. If you would have a more 
beautiful lawn, cr a more produc- 
tive garden, send for it. It’s free. 


J. M. THORBURN & CO. 
(late of 15 John Street) 


86 Cortlandt Street, New York, J 














Cornell University 
Ithaca, New York 


Offers a complete four-year course in Forestry lead- 
ing to the degree of Forest Engineer (F. E.). 

Special students for shorter terms accepted if 
properly prepared. 

Tuition, $100 per year. New York State students 
free. 

The spring terms of the junior and senior years 
are spent in the Demonstration Forests in the Adi- 
rondacks, devoted to practical work. 

Requirements for admission similar to those in 
other branches of the University. Send for pro- 
spectus. 

Instruction in preparatory and_ collateral 
branches given by the Faculty of the University. 

For further information, address Director of 


State College of Forestry, Ithaca, N. Y 
B. E. FERNOW, LL. D., Director 


JOHN GIFFORD, D. Oec., Assis/ant Professor 
JUDSON F. CLARK, Ph.D., Assistant Professor 














YALE FOREST SCHOOL 


NEW HAVEN, 


CONNECTICUT 























The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Grad- 
uates of collegiate institutions of high standing 
will be admitted without examination, provided 
they can show the requisite knowledge of 
Botany, Geology, and Inorganic Chemistry. 

The Summer School of Forestry is conducted 
at Milford, Pike County, Penna. The session in 


19003 will open July 1st and continue seven weeks 




















Henry S. Graves, Director, New Haven, Conn. 


For further information address 
































PRESS OF JUDD & DETWEILER, WASHINGTON, D. C. 

















